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PHARMACEUTICAL COMBINATIONS OF OXYCODONE AND 



NALOXONE 



BACKGROUND OF THE INVENTION 



Oxycodone formulations are sometimes the subject of abuse. A particular 
dose of oxycodone may be more potent when administered parenterally as compared 
to the same dose administered orally. One mode of abuse of oral oxycodone 
formulations involves putting the active agent in solution and injecting it. Opioid 
antagonists have been combined with certain opioid agonists in order to deter the 
parenteral abuse of these drugs. 

In the prior art, the combination of immediate release pentazocine and 
naloxone has been utilized in tablets available in the United States, commercially 
available as Talwin®Nx from Sanofi-Winthrop. Talwin^Nx contains immediate 
release pentazocine hydrochloride equivalent to 50 mg base and naloxone 
hydrochloride equivalent to 0.5 mg base. A fixed combination therapy comprising 
tilidine (50 mg) and naloxone (4 mg) has been available in Germany for the 
management of pain since 1978 (Valoron®N, Goedecke). A fixed combination of 
buprenorphine and naloxone was introduced in 1991 in New Zealand (Temgesic®Nx, 
Reckitt & Colman) for the treatment of pain. 

Purdue Pharma L.P currently has marketed sustained-release oxycodone in 
dosage forms containing 10, 20, 40, 80 and 160 mg oxycodone hydrochloride under 
the tradename OxyContin®. 

U.S. Patent Nos. 5,266,331; 5,508,042; 5,549,912 and 5,656,295 disclose 
sustained release oxycodone formulations. 

U.S. Patent Nos. 4,769,372 and 4,785,000 to Kreek purport to describe 
methods of treating patients suffering from chronic pain or chronic cough without 
provoking intestinal dysmotility by administering 1 to 2 dosage units comprising from 
about 1.5 to about 100 mg of opioid analgesic or antitussive and from about 1 to about 
18 mg of an opioid antagonist having little to no systemic antagonist activity when 
administered orally, from 1 to 5 times daily. 

U.S. Patent No. 5,472,943 to Crain et al. purports to describe methods of 
enhancing the analgesic potency of bimodally acting opioid agonists by administering 
the agonist with an opioid antagonist 
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U.S. Patent No. 3,773,955 purports to describe immediate release formulations 
comprising opioid agonists in combination with .1 to 2.5 mg naloxone. 

All documents cited herein, including the foregoing are incorporated by 
reference in their entireties for all purposes. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is an object of die invention to provide an oral dosage form comprising 

oxycodone or a salt thereof. 

It is an object of certain embodiments of the invention to provide an oral 

dosage form of oxycodone or salt thereof which is subject to less parenteral abuse 

than other dosage forms. 

It is an object of certain embodiments of the invention to provide an oral 

dosage form of oxycodone or salt thereof which is less attractive to addicts than other 

dosage forms. 

It is an object of certain embodiments of the invention to provide an oral 
dosage form of oxycodone or salt thereof which is subject to less diversion than other 
dosage forms. 

It is an object of certain embodiments of the invention to provide a method of 
treating pain in human patients with an oral dosage form of oxycodone or salt thereof 
while reducing the abuse potential of the dosage form. 

It is an object of certain embodiments of the invention to provide a method of 
manufacturing an oral dosage form of oxycodone or salt thereof such that it has less 
abuse potential. 

These objects and others are achieved by the present invention, which is 
directed to a pharmaceutical composition comprising from 10 to 40 mg of oxycodone 
or a pharmaceutical^ acceptable salt thereof and 0.65 to 0.90 mg naloxone or a 
pharmaceutical^ acceptable salt thereof. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride in a dosage form that provides sustained release of at least the . 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
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naloxone hydrochloride in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In, certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 40 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at leastthe oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 40 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at least the oxycodone hydrochloride. 

In certain embodiments of the invention disclosed herein, the dosage form 
provides sustained release of the naloxone or pharmaceutically acceptable salt thereof. 

In certain embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the dosage form when tested in-vitro by 
the USP Apparatus I (Basket) method of U.S. Pharmacopeia XXTV (2000) at 100 rpm 
in 900 ml simulated gastric fluid (SGF) at 37°C provides a dissolution of the naloxone 
or pharmaceutically acceptable salt thereof which is within ± 30% relative to the 
dissolution rate of the oxycodone or pharmaceutically acceptable salt thereof at 1 
hour, 4 hours and 12 hours. For example, if the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof is 40% at 1 hour, the dissolution rate of the 
naloxone or pharmaceutically acceptable salt thereof would be from 28% to 52%. 

In certain of the above embodiments, the naloxone or pharmaceutically 
acceptable salt thereof has an in-vitro dissolution rate at the 1 hour, 4 hour and 12 
hour time points within ± 20% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof; alternatively within ± 10% relative to the 
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dissolution rate of the oxycodone or pharmaceutically acceptable salt thereof, or 
alternatively- within ± 5% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof. 

In other embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the in-vitro dissolution rate of the 
oxycodone or pharmaceutically acceptable salt thereof and naloxone or 
pharmaceutically acceptable salt thereof when measured by the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C is from about 20 to about 60 % (by weight) oxycodone or 
pharmaceutically acceptable salt thereof and from about 20 to about 60 % (by weight) 
naloxone or pharmaceutically acceptable salt thereof released at 1 hour; from about 30 
to about 75 % (by weight) oxycodone or pharmaceutically acceptable salt thereof and 
from about 30 % to about 75 % (by weight) naloxone or pharmaceutically acceptable 
salt thereof released at 2 hours; from about 40 to about 90 % (by weight) oxycodone 
or pharmaceutically acceptable salt thereof and from about 40 to about 90 % (by 
weight) naloxone or pharmaceutically acceptable salt thereof released at 4 hours; 
greater than about 60 % (by weight) oxycodone or pharmaceutically acceptable salt 
thereof and greater than about 60 % (by weight) naloxone or pharmaceutically 
acceptable salt thereof released at 8 hours; and greater than about 70 % (by weight) 
oxycodone or pharmaceutically acceptable salt thereof and greater than about 70% 
(by weight) naloxone or pharmaceutically acceptable salt thereof released at 12 hours. 

In other embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the in-vitro dissolution rate of the 
oxycodone or pharmaceutically acceptable salt thereof and naloxone or 
pharmaceutically acceptable salt thereof when measured by the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C is from about 30 to 60 % (by weight) oxycodone or 
pharmaceutically acceptable salt thereof and from about 30 to about 60 % (by weight) 
naloxone or pharmaceutically acceptable salt thereof released at 1 hour; from about 40 
to about 70 % (by weight) oxycodone or pharmaceutically acceptable salt thereof and 
from about 40 % to about 70 % (by weight) naloxone or pharmaceutically acceptable 
salt thereof released at 2 hours; from about 55 to about 90 % (by weight) oxycodone 
or pharmaceutically acceptable salt thereof and from about 55 to about 90 % (by 
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weight) naloxone or pharmaceutically acceptable salt thereof released at 4 hours; 
greater than about 70 % (by weight) oxycodone or pharmaceutically acceptable salt 
thereof and greater than about 70 % (by weight) naloxone or pharmaceutically 
acceptable salt thereof released at 8 hours; and greater than about 80 % (by weight) 
oxycodone or pharmaceutically acceptable salt thereof and greater than about 80% 
(by weight) naloxone or pharmaceutically acceptable salt thereof released at 12 hours. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean AUC of plasma oxycodone within 80% to 125% of the 
mean AUC of plasma oxycodone provided by an oxycodone base equivalent amount 
of a controlled release reference product (OxyCqntin® as described in the Physician's 
Desk Reference 2002) upon single dose administration to a population of human 
subjects. In other embodiments, the mean AUC of plasma oxycodone is within 90% 
to 110%, or 95% to 105% of the mean AUC of plasma oxycodone provided by an 
oxycodone base equivalent amount of the controlled release reference product upon 
single dose administration to a population of human subjects. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean Cmax of plasma naloxone which is at least 50% less than 
the mean Cmax of plasma naloxone provided by a naloxone base equivalent amount 
of an immediate release reference product containing naloxone hydrochloride, i.e., 
Talwin® Nx as described in the Physician's Desk Reference 2002. In other 
embodiments, the mean Cmax of plasma naloxone is at least 65% less than, or at least 
80% less than the mean Cmax of plasma naloxone provided by a naloxone base 
equivalent amount of the immediate release reference product containing naloxone 
hydrochloride, i.e., Talwin® Nx as described in the Physician's Desk Reference 2002. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean Cmax of plasma naloxone of less than 180 pg/ml, less than 
150 pg/ml or less than 100 pg/ml upon single dose administration to a population of 
human subjects. In more preferred embodiments, the mean Cmax of plasma naloxone 
is less than 50 pg/ml, less than 10 pg/ml or less than 5 pg/ml upon single dose 
administration to a population of human subjects. 

In certain embodiments, the pharmaceutical composition of the present 
invention contains any amount of naloxone or a pharmaceutically acceptable salt 
thereof to provide a mean Cmax of plasma naloxone of less than 5 pg/ml upon single 
dose administration to a population of human subjects. 
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In certain embodiments of the invention disclosed herein, the dosage form 
provides effective pain relief for at least 12 hours after steady state oral administration 
to human patients. 

In certain embodiments of the invention disclosed herein, the dosage form 
provides effective pain relief for at least 24 hours after steady state oral administration 
to human patients. 

In certain embodiments of the invention disclosed herein, the dosage form 
comprises a matrix comprising the oxycodone hydrochloride and the naloxone 
hydrochloride interdispersed in a sustained release excipient 

In certain embodiments, the invention is directed to a method of reducing the 
potential of parenteral abuse of an oxycodone formulation comprising preparing the 
compositions disclosed herein. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described herein. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described every 12 hours at least until steady state is achieved. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described every 24 hours at least until steady state is achieved. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a pharmaceutical composition as 
disclosed herein that provides effective pain relief for at least 12 hours after steady 
state oral administration to the patient. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a pharmaceutical composition as 
disclosed herein that provides effective pain relief for at least 24 hours after steady 
state oral administration to the patient. 

In certain embodiments, the invention is directed to a method of 
manufacturing a sustained release oral dosage form comprising combining oxycodone 
or a pharmaceutically acceptable salt thereof with a sustained release excipient to 
form a oxycodone/excipient combination; adding naloxone or a pharmaceutically 
acceptable salt thereof to the oxycodone/excipient combination; and forming a 
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sustained release oral dosage form of oxycodone or a pharraaceutically acceptable salt 
thereof and naloxone or a pharmaceutically acceptable salt thereof Alternatively, the 
naloxone can be combined first with excipient, with the oxycodone added to the 
naloxone/excipient mixture. In other embodiments, the oxycodone and the naloxone 
can be combined concurrently or before combination with the excipient. In certain 
embodiments, one agent is not pretreated to be in sustained release form prior to 
combination with the other agent 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 10 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
acceptable salt thereof equivalent to about 20 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
acceptable salt thereof equivalent to about 40 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 10 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
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acceptable salt thereof equivalent to about 20 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride and thereafter 
increasing the dosage by administering a pharmaceutical composition comprising an 
amount of oxycodone or pharmaceutically acceptable salt thereof equivalent to about 
40 mg oxycodone hydrochloride and 0.65 to 0.90 .mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a kit for the treatment of 
pain comprising a container comprising at least one formulation comprising about 10 
to about 40 mg oxycodone or a pharmaceutically acceptable salt thereof and naloxone 
or a pharmaceutically acceptable salt thereof; the kit further comprising indicia 
indicating the use of the formulation. In certain embodiments, the formulation of the 
kit comprises from 0.65 to 0.9 mg naloxone or a pharmaceutically acceptable salt 
thereof and in certain embodiments -the indicia indicates that the use is to reduce the 
parenteral abuse of the formulation. 

The term "sustained release" is defined for purposes of the present invention 
as the release of the oxycodone or salt thereof to maintain blood (e.g., plasma) 
concentrations within the therapeutic range but below toxic levels over an extended 
period of time as compared to an immediate release product, e.g., from about 12 to 
about 24 hours. Preferably the sustained release is sufficient to provide a twice-a-day 
or a once-a-day formulation. In certain embodiments, the release rate of the naloxone 
or salt thereof is within ± 30% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof at 1 hour, 4 hours and 12 hours. 

The term "parenterally" as used herein includes subcutaneous injections, 
intravenous, intramuscular, intrastemal injection, infusion techniques or other 
methods of injection known in the art 

Unless otherwise noted, the term "oxycodone" means oxycodone base. Unless 
otherwise noted, the term "naloxone" means naloxone base. The term salt means a 
pharmaceutically acceptable salt 

The term "steady state" means that the amount of the drug reaching the system 
is approximately the same as the amount of the drug leaving the system. Thus at 
"steady state", the patient's body eliminates the drug at approximately the same rate 
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that the drug becomes available to the patient's system through absorption into the 
blood stream. 

The term "parenterally effective amount of naloxone or pharmaceutical^ 
acceptable salt thereof* means that the naloxone or pharmaceutical^ acceptable salt 
thereof is in an amount that is sufficient to antagonize or partially antagonize the 
effect of the oxycodone upon parenteral administration of the dosage form and below 
an amount that antagonizes or partially antagonizes the effect of the oxycodone upon 
oral administration of the dosage form. 

The term "mean" unless otherwise specified refers to the arithmetic mean. 

The term "human subject" means a healthy human subject with normal 
metabolism as understood by one skilled in the art. 

BRIEF DESCRIPTION OF THE PR A WTNQS 
Figure 1 is a flow diagram of a method of producing an embodiment of the 
present invention. 

Figures 2A, 2B, 2C, and 2D are graphical representations of the mean of the 
observed plasma concentration-time profiles for naloxone for the four treatment arms 
of Example 8. 

Figures 3 A, 3B, 3C and 3D are a graphical representations of the observed 
individual plasma concentration-time profiles for naloxone for the four treatment 



Figure 4 is a graphical representation of the mean plasma concentrations of 
oxycodone over time following both treatments in Example 9. 

Figure 5 is a graphical representation of the mean observed plasma 
concentration over time for naloxone for all subjects evaluable for safety. 

Figure 6 is a graphical representation of the mean observed plasma 
concentration over time by gender for naloxone for all subjects evaluable for safety. 

DETAILED DESCRIPTION OF THE INVENTION 
The dosage form of the present invention contains an amount of oxycodone or 
pharmaceutical^ acceptable salts thereof equivalent to about 10 to about 40 mg of 
oxycodone hydrochloride. Particularly preferred dosages of oxycodone hydrochloride 
are about 10 mg, about 20 mg, about 30 mg or about 40 mg. The oxycodone or salt 
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thereof is formulated with suitable pharmaceutically acceptable excipients to provide 
a sustained release of the oxycodone. 

The dosage form of the present invention contains about 0.65 to about 0.90 mg 
of naloxone or pharmaceutically acceptable salts thereof. Particularly preferred 
dosage ranges of naloxone salt are about 0.82 to about 0.88 mg, and about 0.84 to 
about 0.86 mg. Particularly preferred dosages have about 0.85 mg of naloxone salt. 
Particularly preferred dosage ranges of naloxone base are about 0.65 to about 0.75 
mg, and about 0.67 to about 0.73 mg. Particularly preferred dosages have about 0.70 
mg of naloxone base. 

The dosage form of the present invention contains an amount of naloxone or 
pharmaceutically acceptable salts thereof equivalent to about 0.65 to about 0.90 mg of 
naloxone hydrochloride dihydrate. Particularly preferred dosage ranges of naloxone 
hydrochloride dihydrate are about 0.82 to about 0.88 mg, or about 0.84 to about 0.86 
mg. Particularly preferred dosages have about 0.85 mg of naloxone hydrochloride 
dihydrate. Particularly preferred dosage ranges of naloxone base axe about 0.65 to 
about 0.75 mg, or an equivalent amount of a salt thereof and about 0.67 to about 0.73 
mg or an equivalent amount of a salt thereof. Particularly preferred dosages have 
about 0.70 mg of naloxone base or an equivalent amount of a salt thereof. 

The naloxone or salt thereof can be formulated to provide immediate release 
or can be combined with suitable pharmaceutically acceptable excipients to provide a 
sustained release of the naloxone or salt thereof. The rate of sustained release of the 
naloxone or salt thereof can be the same or different than the rate of sustained release 
of the oxycodone or salt thereof. Particularly preferred embodiments of the present 
invention are dosage forms which comprise 10 mg oxycodone hydrochloride and 0.85 
mg naloxone hydrochloride; 20 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride; 30 mg oxycodone hydrochloride and 0.85 mg naloxone hydrochloride; 
40 mg oxycodone hydrochloride and 0.85 mg naloxone hydrochloride; or equivalent 
amounts of oxycodone base, naloxone base or other pharmaceutically acceptable salts 
thereof. Hydrochloride salts of oxycodone and naloxone are particularly preferred. 

Other particularly preferred embodiments of the present invention are dosage 
forms which comprise 10 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate; 20 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate; 30 mg oxycodone hydrochloride and 0.85 mg naloxone 
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hydrochloride dihydrate; or 40 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate. 

In embodiments wherein the agents are both in sustained release, the dosage 
form preferably releases the oxycodone or pharmaceutically acceptable salt thereof 
and the naloxone or pharmaceutically acceptable salt thereof to provide in-vitro 
dissolution rates when measured by the USP Apparatus I (Basket) method of U.S. 
Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 
37°C in accordance with the objects of the invention. 

The disclosed range of naloxone or salt thereof in the present invention is a 
parenterally effective amount to deter intravenous abuse by at least partially blocking 
the opioid effects of oxycodone if the formulation is dissolved and parenterally 
administered. Preferably the amount is also sufficient upon parenteral administration 
in most physically dependent individuals, to precipitate a moderate to severe 
withdrawal syndrome that is very similar to that seen after abrupt withdrawal of 
opioids. The most common symptoms of the withdrawal syndrome include anorexia, 
weight loss, pupillary dilation, chills alternating with excessive sweating, abdominal 
cramps, nausea, vomiting, muscle spasms, hyperirritability, lachrymation, rinorrhea, 
goose flesh and increased heart rate. The amount of naloxone should not cause an 
adverse effect or a reduction in analgesic efficacy upon oral administration to a 
patient in pain. 



The oxycodone (or oxycodone salt) and optionally the naloxone (or naloxone 
salt) is formulated as a sustained release oral formulation in any suitable tablet, coated 
tablet or multiparticulate formulation known to those skilled in the art. The sustained 
release dosage form may include a sustained release material which is incorporated 
into a matrix along with the oxycodone or salt thereof with or without the naloxone or 
salt thereof. For example, oxycodone salt can be incorporated in a sustained release 
matrix and naloxone salt can be separate from the matrix or can be incorporated into 
the matrix. 

The sustained release dosage form may optionally comprise particles 
containing oxycodone or salt thereof with or without the naloxone or salt thereof. In 
certain embodiments, the particles have a diameter from about 0.1 mm to about 2.5 
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mm, preferably from about 0.5 mm to about 2 mm. The naloxone or naloxone salt 
may be incorporated into particles which contain oxycodone or oxycodone salt, or 
may be incorporated into a tablet or capsule containing oxycodone or oxycodone salt 
particles. Preferably, the particles are film coated with a material that permits release 
of the active(s) at a sustained rate in an aqueous medium. The film coat is chosen so 
as to achieve, in combination with the other stated properties, a desired in-vitro 
release rate. The sustained release coating formulations of the present invention 
should be capable of producing a strong, continuous film that is smooth and elegant, 
capable of supporting pigments and other coating additives, non-toxic, inert, and 
tack-free. 

COATED BEADS 

In certain embodiments of the present invention a hydrophobic material is 
used to coat inert pharmaceutical beads such as nu pariel 18/20 beads, and a plurality 
of the resultant solid sustained release beads may thereafter be placed in a gelatin 
capsule in an amount sufficient to provide an effective sustained release dose when 
ingested and contacted by an environmental fluid, e.g., gastric fluid or dissolution 
media. In certain embodiments the naloxone or naloxone salt may be coated onto a 
sustained release bead containing oxycodone or oxycodone salt, or may be placed in a 
capsule with the sustained release oxycodone or oxycodone salt beads. 

The sustained release bead formulations of the present invention slowly 
release the agent(s) of the present invention, e.g., when ingested and exposed to 
gastric fluids, and then to intestinal fluids. The sustained release profile of the 
formulations of the invention can be altered, for example, by varying the amount of 
overcoating with the hydrophobic material, altering the manner in which a plasticizer 
is added to the hydrophobic material, by varying the amount of plasticizer relative to 
hydrophobic material, by the inclusion of additional ingredients or excipients, by 
altering the method of manufacture, etc. The dissolution profile of the ultimate 
product may also be modified, for example, by increasing or decreasing the thickness 
of the retardant coating. 

Spheroids or beads coated with the agent(s) of the present are prepared, e.g., 
by dissolving the agent(s) in water and then spraying the solution onto a substrate, for 
example, nu pariel 18/20 beads, using a Wuster insert Optionally, additional 
ingredients are also added prior to coating the beads in order to assist the binding of 
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the agent(s) to the beads, and/or to color the solution, etc. For example, a product 
which includes hydroxypropylmethylcellulose, etc. with or without colorant (e.g., 
Opadry®, commercially available from Colorcon, Inc.) may be added to the solution 
and the solution mixed (e.g., for about 1 hour) prior to application of the same onto 
the beads. The resultant coated substrate, in this example beads, may then be 
optionally overcoated with a barrier agent, to separate the active(s) from the 
hydrophobic sustained release coating. An example of a suitable barrier agent is one 
which comprises hydroxypropylmethylcellulose. However, any film-former known in 
the art may be used. It is preferred that the barrier agent does not affect the dissolution 
rate of the final product. 

The beads may then be overcoated with an aqueous dispersion of the 
hydrophobic material. The aqueous dispersion of hydrophobic material preferably 
further includes an effective amount of plasticizer, e.g. triethyl citrate. Pre-formulated 
aqueous dispersions of ethylcellulose, such as Aquacoat® or Surelease®, may be used. 
If Surelease® is used, it is not necessary to separately add a plasticizer. Alternatively, 
pre-formulated aqueous dispersions of acrylic polymers such as Eudragit® can be 
used. 

The coating solutions of the present invention preferably contain, in addition 
to the film-former, plasticizer, and solvent system (i.e., water), a colorant to provide 
elegance and product distinction. Color may be added to the solution of the 
therapeutically active agent instead, or in addition to the aqueous dispersion of 
hydrophobic material. For example, color may be added to Aquacoat® via the use of 
alcohol or propylene glycol based color dispersions, milled aluminum lakes and 
opacifiers such as titanium dioxide by adding color with shear to water soluble 
polymer solution and then using low shear to the plasticized Aquacoat®. 
Alternatively, any suitable method of providing color to the formulations of the 
present invention may be used. Suitable ingredients for providing color to the 
formulation when an aqueous dispersion of an acrylic polymer is used include 
titanium dioxide and color pigments, such as iron oxide pigments. The incorporation 
of pigments, may, however, increase the retard effect of the coating. 

Plasticized hydrophobic material may be applied onto the substrate comprising 
the agent(s) by spraying using any suitable spray equipment known in the art. In a 
preferred method, a Wurster fluidized-bed system is used in which an air jet, injected 
from underneath, fluidizes the core material and effects drying while the acrylic 
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polymer coating is sprayed on. A sufficient amount of the hydrophobic material to 
obtain a predetermined sustained release of the agent(s) when the coated substrate is 
exposed to aqueous solutions, e.g. gastric fluid, may be applied. After coating with 
the hydrophobic material, a further overcoat of a film-former, such as Opadry®, is 
optionally applied to the beads. This overcoat is provided, if at all, in order to 
substantially reduce agglomeration of the beads. 

The release of the agent(s) from the sustained release formulation of the 
present invention can be further influenced, i.e., adjusted to a desired rate, by the 
addition of one or more release-modifying agents, or by providing one or more 
passageways through the coating. The ratio of hydrophobic material to water soluble 
material is determined by, among other factors, the release rate required and the 
solubility characteristics of the materials selected. 

The release-modifying agents which function as pore-formers may be organic 
or inorganic, and include materials that can be dissolved, extracted or leached from 
the coating in an environment of use. The pore-formers may comprise one or more 
hydrophilic materials such as hydroxypropylmethylcellulose. 

The sustained release coatings of the present invention can also include 
erosion-promoting agents such as starch and gums. 

The sustained release coatings of the present invention can also include 
materials useful for making microporous lamina in the environment of use, such as 
polycarbonates comprised of linear polyesters of carbonic acid in which carbonate 
, groups reoccur in the polymer chain. 

The release-modifying agent may also comprise a semi-permeable polymer. 

In certain preferred embodiments, the release-modifying agent is selected from 
hydroxypropylmethylcellulose, lactose, metal stearates, and mixtures of any of the 
foregoing. 

The sustained release coatings of the present invention may also include an 
exit means comprising at least one passageway, orifice, or the like. The passageway 
may be formed by such methods as those disclosed in U.S. Patent Nos. 3,845,770; 
3,916,899; 4,063,064; and 4,088,864 . The passageway can have any shape such as 
round, triangular, square, elliptical, irregular, etc. 
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MATRIX FORMULATIONS 



In other embodiments of the present invention, the sustained release 
formulation is achieved via a matrix optionally having a sustained release coating as 
set forth herein. The materials suitable for inclusion in a sustained release matrix may 
depend on the method used to form the matrix. 

For example, a matrix in addition to the oxycodone (or oxycodone salt) and 
optional naloxone (or naloxone salt) may include: 

Hydrophilic and/or hydrophobic materials, such as gums, cellulose ethers, 
acrylic resins, protein derived materials; the list is not meant to be exclusive, and any 
pharmaceutical^ acceptable hydrophobic material or hydrophilic material which is 
capable of imparting sustained release of the agent(s) and which melts (or softens to 
the extent necessary to be extruded) may be used in accordance with the present 
invention. 

Digestible, long chain (C 8 -C 5 o, especially C12-C40), substituted or 
unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty 
acids, mineral and vegetable, oils and waxes, and stearyl alcohol; and polyalkylene 
glycols. 

Of these polymers, acrylic polymers, especially Eudragit® RSPO - the 
cellulose ethers, especially hydroxyalkylcelluloses and carboxyalkylcelluloses, are 
preferred. The oral dosage form may contain between 1% and 80% (by weight) of at 
least one hydrophilic or hydrophobic material. 

When the hydrophobic material is a hydrocarbon, the hydrocarbon preferably 
has a melting point of between 25° and 90 °C. Of the long chain hydrocarbon 
materials, fatty (aliphatic) alcohols are preferred. The oral dosage form may contain 
up to 60% (by weight) of at least one digestible, long chain hydrocarbon. 

Preferably, the oral dosage form contains up to 60% (by weight) of at least one 
polyalkylene glycol. 

The hydrophobic material is preferably selected from the group consisting of 
alkylcelluloses, acrylic and methacrylic acid polymers and copolymers, shellac, zein, 
hydrogenated castor oil, hydrogenated vegetable oil, or mixtures thereof. In certain 
preferred embodiments of the present invention, the hydrophobic material is a 
pharmaceutically acceptable acrylic polymer, including but not limited to acrylic acid 
and methacrylic acid copolymers,, methyl methacrylate, methyl methacrylate 
copolymers, ethoxyethyl methacrylates, cyanoethyl methacrylate, aminoalkyl 
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methacrylate copolymer, poly(acrylic acid), poly(methacrylic acid), methacrylic acid 
alkylamine copolymer, poly(methyl metliacrylate), poly(methacrylic acid)(anhydride), 
polymethacrylate, polyacrylamide, poly(methacrylic acid anhydride), and glycidyl 
methacrylate copolymers. In other embodiments, the hydrophobic material is selected 
from materials such as hydroxyalkylcelhiloses such as hydroxypropylmethylcellulose 
and mixtures of the foregoing. 

Preferred hydrophobic materials are water-insoluble with more or less 
pronounced hydrophilic and/or hydrophobic trends. Preferably, the hydrophobic 
materials useful in the invention have a melting point from about 25° to about 200°C, 
preferably from about 45°C to about 90°C. Specifically, the hydrophobic material 
may comprise natural or synthetic waxes, fatty alcohols (such as lauryl, myristyl, 
stearyl, cetyl or preferably cetostearyl alcohol), fatty acids, including but not limited 
to fatty acid esters, fatty acid glycerides (mono-, di-, and tri-glycerides), hydrogenated 
fats, hydrocarbons, normal waxes, stearic aid, stearyl alcohol and hydrophobic and . 
hydrophilic materials having hydrocarbon backbones. Suitable waxes include, for 
example, beeswax, glycowax, castor wax and carnauba wax. For purposes of the 
present invention, a wax-like substance is defined as any material which is normally 
solid at room temperature and has a melting point of from about 25° to about 100°C. 

Suitable hydrophobic materials which may be used in accordance with the 
present invention include digestible, long chain (Cs-Cso, especially C12-C40), 
substituted or unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl 
esters of fatty acids, mineral and vegetable oils and natural and synthetic waxes. 
Hydrocarbons having a melting point of between 25° and 90 °C are preferred. Of the 
long chain hydrocarbon materials, fatty (aliphatic) alcohols are preferred in certain 
embodiments. The oral dosage form may contain up to 60% (by weight) of at least 
one digestible, long chain hydrocarbon. 

Preferably, a combination of two or more hydrophobic materials are included 
in the matrix formulations. If an additional hydrophobic material is included, it is 
preferably selected from natural and synthetic waxes, fatty acids, fatty alcohols,- and 
mixtures of the same. Examples include beeswax, camauba wax, stearic acid and 
stearyl alcohol. This list is not meant to be exclusive. 

One particular suitable matrix comprises at least one water soluble 
hydroxyalkyl cellulose, at least one C12-C36, preferably CWC^, aliphatic alcohol and, 
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optionally, at least one polyalkylene glycol. The at least one hydroxyalkyl cellulose is 
preferably a hydroxy (Ci to C$ alkyl cellulose, such as hydroxypropylcellulose, 
hydroxypropylmethylcellulose and, especially, hydroxyethylcelhilose. The amount of 
the at least one hydroxyalkyl cellulose in the present oral dosage form will be 
determined, inter alia, by the precise rate of oxycodone release required. The at least 
one aliphatic alcohol may be, for example, lauryi alcohol, myristyl alcohol or stearyl 
alcohol. In particularly preferred embodiments of the present oral dosage form, 
however, the at least one aliphatic alcohol is cetyl alcohol or cetostearyl alcohol. The 
amount of the at least one aliphatic alcohol in the present oral dosage form will be 
determined, as above, by the precise rate of oxycodone release required. It will also 
depend on whether at least one polyalkylene glycol is present in or absent from the 
oral dosage form. In the absence of at least one polyalkylene glycol, the oral dosage 
form preferably contains between 20% and 50% (by wt) of the at least one aliphatic 
alcohol. When at least one polyalkylene glycol is present in the o^al dosage form, then 
the combined weight of the at least one aliphatic alcohol and the at least one 
polyalkylene glycol preferably constitutes between 20% and 50% (by wt) of the total 
dosage. 

In one embodiment, the ratio of, e.g., the at least one hydroxyalkyl cellulose or 
acrylic resin to the at least one aliphatic alcohol/ polyalkylene glycol determines, to a 
(w/w) of the at least one hydroxyalkyl cellulose to the at least one aliphatic 
alcohol/polyalkylene glycol of between 1:2 and 1:4 is preferred, with a ratio of 
between 1:3 and 1:4 being particularly preferred. 

The at least one polyalkylene glycol may be, for example, polypropylene 
glycol or, which is preferred, polyethylene glycol. The number average molecular 
weight of the at least one polyalkylene glycol is preferred between 1,000 and 15,000 
especially between 1,500 and 12,000. 

Another suitable sustained release matrix would comprise an alkylcellulose 
(especially ethyl cellulose), a C\ 2 to C 3 6 aliphatic alcohol and, optionally, a 
polyalkylene glycol. 

In another preferred embodiment, the matrix includes a pharmaceutically 
acceptable combination of at least two hydrophobic materials. 

In addition to the above ingredients, a sustained release matrix may also 
contain suitable quantities of other materials, e.g. diluents, lubricants, binders, 
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granulating aids, colorants, flavorants and glidants that are conventional in the 
pharmaceutical art. 



In order to facilitate the preparation of a solid, sustained release, oral dosage 
form according to this invention, any method of preparing a matrix formulation 
known to those skilled in the art may be used. For example incorporation in the matrix 
may be effected, for example, by (a) forming granules comprising at least one water 
soluble hydroxyalkyl cellulose, and the oxycodone (or oxycodone salt) and optionally 
the naloxone (or naloxone salt); (b) mixing the hydroxyalkyl cellulose containing 
granules with at least one C, 2 - C 36 aliphatic alcohol; and (c) optionally, compressing 
and shaping the granules. Preferably, the granules are formed by wet granulating the 
hydroxalkyl cellulose granules with water. 

In yet other alternative embodiments, a spheronizing agent, together with the 
oxycodone (or oxycodone salt) and optionally the naloxone (or naloxone salt) can be 
spheronized to form spheroids. Mferocrystalline cellulose is a preferred spheronizing 
agent A suitable microcrystalline cellulose is, for example, the material sold as 
Avicel PH 101 (Trade Mark, FMC Corporation). In such embodiments, in addition to 
the active ingredient and spheronizing agent, the spheroids may also contain a binder. 
Suitable binders, such as low viscosity, water soluble polymers, will be well known to 
those skilled in the pharmaceutical art. However, water soluble hydroxy lower alkyl 
cellulose, such as hydroxypropylcellulose, are preferred. Additionally (or 
alternatively) the spheroids may contain a water insoluble polymer, especially an 
acrylic polymer, an acrylic copolymer, such as a methacrylic acid-ethyl acrylate 
copolymer, or ethyl cellulose. In such embodiments, the sustained release coating will 
generally include a hydrophobic material such as (a) a wax, either alone or in 
admixture with a fetty alcohol; or (b) shellac or zein. 

MELT EXTRUSION MATH TV 
Sustained release matrices can also be prepared via melt-granulation or melt- 
extrusion techniques. Generally, melt-granulation techniques involve melting a 
normally solid hydrophobic material, e.g. a wax, and incorporating a powdered drug 
therein. To obtain a sustained release dosage form, it may be necessary to incorporate 
an additional hydrophobic substance,- e.g. ethylcellulose or a water-insoluble acrylic 
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polymer, into the molten wax hydrophobic material. Examples of sustained release 
formulations prepared via melt-granulation techniques are found in U.S. Patent No. 
4,861,598. 

The additional hydrophobic material may comprise one or more water- 
insoluble wax-like thermoplastic substances possibly mixed with one Or more wax- 
like thermoplastic substances being less hydrophobic than said one or more water- 
insoluble wax-like substances. In order to achieve constant release, the individual 
wax-like substances in the formulation should be substantially non-degradable and 
insoluble in gastrointestinal fluids during the initial release phases. Useful water- 
insoluble wax-like substances may be those with a water-solubility that is lower than 
about 1:5,000 (w/w). 

In addition to the above ingredients, a sustained release matrix may also 
contain suitable quantities of other materials, e.g., diluents, lubricants, binders, 
granulating aids, colorants, flavorants and glidants that are conventional in the 
pharmaceutical art. The quantities of these additional materials will be sufficient to 
provide the desired effect to the desired formulation. 

In addition to the above ingredients^ a sustained release matrix incorporating 
melt-extruded multiparticulates may also contain suitable quantities of other 
materials, e.g. diluents, lubricants, binders, granulating aids, colorants, flavorants and 
glidants that are conventional in the pharmaceutical art in amounts up to about 50% 
by weight of the particulate if desired. 

Specific examples of pharmaceutically acceptable carriers and excipients that 
may be used to formulate oral dosage forms are described in the Handbook of 
Pharmaceutical Excipients. American Pharmaceutical Association (1986). 



The preparation of a suitable melt-extruded matrix according to the present 
invention may, for example, include the steps of blending the oxycodone (or 
oxycodone salt) and/or the naloxone (or naloxone salt) together with at least one 
hydrophobic material and preferably the additional hydrophobic material to obtain a 
homogeneous mixture. The homogeneous mixture is then heated to a temperature 
sufficient to at least soften the mixture sufficiently to extrude the same. The resulting 
homogeneous mixture is then extruded to form strands. The extrudate is preferably 
cooled and cut into multiparticulates by any means known in the art The strands are 
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cooled and cut into multiparticulates. The multiparticulates are then divided into unit 
doses. The extrudate preferably has a diameter of from about 0.1 to about 5 mm and 
provides sustained release of the therapeutically active agent for a time period of from 
about 8 to about 24 hours. 

An optional process for preparing the melt extrusions of the present invention 
includes directly metering into an extruder a hydrophobic material, the oxycodone (or 
oxycodone salt) and optionally the naloxone (or naloxone salt), and an optional 
binder; heating the homogenous mixture; extruding the homogenous mixture to 
thereby form strands; cooling the strands containing the homogeneous mixturej 
cutting the strands into particles having a size from about 0.1 mm to about 12 mm; 
and dividing said particles into unit doses. In this aspect of the invention, a relatively 
continuous manufacturing procedure is realized. 

The diameter of the extruder aperture or exit port can also be adjusted to vary 
the thickness of the extruded strands. Furthermore, the exit part of the extruder need 
not be round; it can be oblong, rectangular, etc. The exiting strands can be reduced to 
particles using a hot wire cutter, guillotine, etc. 

The melt extruded multiparticulate system can be, for example, in the form of 
granules, spheroids or pellets depending upon the extruder exit orifice. For purposes 
of the present invention, the terms "melt-extruded multiparticulate^)" and "melt- 
extruded multiparticulate system(s)" and "melt-extruded particles" shall refer to a 
plurality of units, preferably within a range of similar size and/or shape and 
containing one or more active agents and one or more excipients, preferably including 
a hydrophobic material as described herein. In this regard, the melt-extruded 
multiparticulates will be of a range of from about 0.1 to about 12 mm in length and 
have a diameter of from about 0.1 to about 5 mm. In addition, it is to be understood 
that the melt-extruded multiparticulates can be any geometrical shape within this size 
range. Alternatively, the extrudate may simply be cut into desired lengths and divided 
into unit doses of the therapeutically active agent without the need of a spheronization 
step. 

In one preferred embodiment, oral dosage forms are prepared to include an 
effective amount of melt-extruded multiparticulates within a capsule. For example, a 
plurality of the melt-extruded multiparticulates may be placed in a gelatin capsule in 
an amount sufficient to provide an effective sustained release dose when ingested and 
contacted by gastric fluid. 
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In another preferred embodiment, a suitable amount of the multiparticulate 
extrudate is compressed into an oral tablet using conventional tableting equipment 
using standard techniques. Techniques and compositions for making tablets 



in Remington's Pharmaceutical Sciences. (Arthur Osol, editor), 1553-1593 (1980). 

In yet another preferred embodiment, the extrudate can be shaped into tablets 
as set forth in U.S. Patent No. 4,957,681 (Klimesch, et. al.), described in additional 
detail above. 

Optionally, the sustained release melt-extruded multiparticulate systems or 
tablets can be coated, or the gelatin capsule can be further coated, with a sustained 
release coating such as the sustained release coatings described above. Such coatings 
preferably include a sufficient amount of hydrophobic material to obtain a weight gain 
level from about 2 to about 30 percent, although the overcoat may be greater 
depending upon the desired release rate, among other things. 

The melt-extruded unit dosage forms of the present invention may further 
include combinations of melt-extruded particles (e.g., one group of particles with 
oxycodone (or oxycodone salt) and one group of particles with naloxone (or naloxone 
salt)) before being encapsulated. Furthermore, the unit dosage forms can also include 
an amount of an immediate release agent for prompt release. The immediate release 
agent may be incorporated, e.g., as separate pellets within a gelatin capsule, or may be 
coated on the surface of the multiparticulates after preparation of the dosage forms 
(e.g., sustained release coating or matrix-based). The unit dosage forms of the present 
invention may also contain a combination of sustained release beads and matrix 
multiparticulates to achieve a desired effect. 

The sustained release formulations of the present invention preferably slowly 
release the agent(s), e.g., when ingested and exposed to gastric fluids, and then to 
intestinal fluids. The sustained release profile of the melt-extruded formulations of the 
invention can be altered, for example, by varying the amount of retardant, i.e., 
hydrophobic material, by varying the amount of plasticizer relative to hydrophobic 
material, by the inclusion of additional ingredients or excipients, by altering the 
method of manufacture, etc. 

In other embodiments of the invention, the melt extruded material is prepared 
without the inclusion of the oxycodone (or oxycodone salt) and -the naloxone (or 
naloxone salt), which can be added thereafter to the extrudate. Such formulations 



(compressed and molded), capsules (hard and soft gelatin) and pills are also described 
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typically will have the agents blended together with the extruded matrix material, and 
then the mixture would be tableted in order to provide a slow release formulation. 



COATINGS 

The dosage forms of the present invention may optionally be coated with one 
or more materials suitable for the regulation of release or for the protection of the 
formulation. In one embodiment, coatings are provided to permit either pH-dependent 
or pH-independent release. A pH-dependent coating serves to release the oxycodone 
in desired areas of the gastro-intestinal (GI) tract, e.g., the stomach or small intestine, 
such that an absorption profile is provided which is capable of providing at least about 
eight hours and preferably about twelve hours to up to about twenty-four hours of 
analgesia to a patient. When a pH-independent coating is desired, the coating is 
designed to achieve optimal release regardless of pH-changes in the environmental 
fluid, e.g., the GI tract It is also possible to formulate compositions which release a 
portion of the dose in one desired area of the GI tract, e.g., the stomach, and release 
the remainder of the dose in another area of the GI tract, e.g., the small intestine. 

Formulations according to the invention that utilize pH-dependent coatings to 
obtain formulations may also impart a repeat-action effect whereby unprotected drug 
is coated over the enteric coat and is released in the stomach, while the remainder, 
being protected by the enteric coating, is released further down the gastrointestinal 
tract. Coatings which are pH-dependent may be used in accordance with the present 
invention include shellac, cellulose acetate phthalate (CAP), polyvinyl acetate 
phthalate (PVAP), hydroxypropylmethylcellulose phthalate, and methacrylic acid 
ester copolymers, zein, and the like. 

In certain preferred embodiments, the substrate (e.g., tablet core bead, matrix 
particle) containing the oxycodone or salt thereof and optionally the naloxone or salt 
thereof is coated with a hydrophobic material selected from (i) an alkylcellulose; (ii) 
an acrylic polymer; or (iii) mixtures thereof The coating may be applied in the form 
of an organic or aqueous solution or dispersion. The coating may be applied to obtain 
a weight gain from about 2 to about 25% of the substrate in order to obtain a desired 
sustained release profile. Coatings derived from aqueous dispersions are described, 
e.g., in detail in U.S. Patent Nos. 5,273,760 and 5,286,493. 
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Other examples of sustained release formulations and coatings which may be 



used in accordance with the present invention include U.S. Patent Nos. 5,324,351; 
5,356,467, and 5,472,712. 

ALKYLCELLULOSE POLYMERS 
Cellulosic materials and polymers, including alkylcelluloses, provide 
hydrophobic materials well suited for coating the beads according to the invention. 
Simply by way of example, one preferred alkylcellulosic polymer is ethylcellulose, 
although the artisan will appreciate that other cellulose and/or alkylcellulose polymers 
may be readily employed, singly or in any combination, as all or part of a 
hydrophobic coating according to the invention. 

One commercially-available aqueous dispersion of ethylcellulose is 
Aquacoat® (FMC Corp., Philadelphia, .Pennsylvania, U.S.A.). Aquacoat® is prepared 
by dissolving the ethylcellulose in a water-immiscible organic solvent and then 
emulsifying the same in water in the presence of a surfactant and a stabilizer. After 
homogenization to generate submicron droplets, the organic solvent is evaporated 
under vacuum to form a pseudolatex. The plasticizer is not incorporated in the 
pseudolatex during the manufacturing phase. Thus, prior to using the same as a 
coating, it is necessary to intimately mix the Aquacoat® with a suitable plasticizer 
prior to use. Another aqueous dispersion of ethylcellulose is commercially available 
as Surelease® (Colorcon, Inc., West Point, Pennsylvania, U.S.A.). This product is 
prepared by incorporating plasticizer into the dispersion during the manufacturing 
process. A hot melt of a polymer, plasticizer (dibutyl sebacate), and stabilizer (oleic 
acid) is prepared as a homogeneous mixture, which is then diluted with an alkaline 
solution to obtain an aqueous dispersion which can be applied directly onto substrates. 
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ACRYLIC POLYMERS 

In other preferred embodiments of the present invention, the hydrophobic 
material comprising the sustained release coating is a pharmaceutically acceptable 
acrylic polymer, including but not limited to acrylic acid and methacrylic acid 
copolymers, methyl methacrylate copolymers, ethoxyethyl methacrylates, cyanoethyl 
methacrylate, poly(acrylic acid), poly(methacrylic acid), methacrylic acid alkylamide 
copolymer, poly(methyl methacrylate), polymethacrylate, poly(methyl methacrylate) 
copolymer, polyacrylamide, aminoalkyl methacrylate "copolymer, poly(methacrylic 
acid anhydride), and glycidyl methacrylate copolymers. 

In certain preferred embodiments, the acrylic polymer is comprised of one or 
more ammonio methacrylate copolymers. Armnonio methacrylate copolymers are 
well known in the art, and are described in NF XVII as fully polymerized copolymers 
of acrylic and methacrylic acid esters with a low content of quaternary ammonium 
groups. 

In order to obtain a desirable dissolution profile, it may be necessary to 
incorporate two or more ammonio methacrylate copolymers having differing physical 
properties, such as different molar ratios of the quaternary ammonium groups to the 
neutral (meth) acrylic esters. 

Certain methacrylic acid ester-type polymers are useful for preparing pH- 
dependent coatings which may be used in accordance with the present invention. For 
example, there are a family of copolymers synthesized from diethylaminoethyl 
methacrylate and other neutral methacrylic esters, also known as methacrylic acid 
copolymer or polymeric methacrylates, commercially available as Eudragit® from 
Rohm Tech, Inc. There are several different types of Eudragit®. For example, 
Eudragit® E is an example of a methacrylic acid copolymer which swells and 
dissolves in acidic media. Eudragit® L is a methacrylic acid copolymer which does ■ 
not swell at about pH < 5.7 and is soluble at about pH > 6. Eudragit® S does not swell 
at about pH < 6.5 and is soluble at about pH > 7. Eudragit® RL and Eudragit® RS are 
water swellable, and the amount of water absorbed by these polymers is pH- 
dependent, however, dosage forms coated with Eudragit® RL and RS are pH- 
independent 

In certain preferred embodiments, the acrylic coating comprises a mixture of 
two acrylic resin lacquers commercially available from Rohm Pharma under the 
Tradenames Eudragit® RL30D and Eudragit® RS30D, respectively. Eudragit® RL30D 
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and Eudragit® RS30D are copolymers of acrylic and methacrylic esters with a low 
content of quaternary ammonium groups, the molar ratio of ammonium groups to the 
remaining neutral (meth)acrylic esters being 1:20 in Eudragit® RL30D and 1:40 in 
Eudragit RS30D. The mean molecular weight is about 150,000. The code 
designations RL (high permeability) and RS (low permeability) refer to the 
permeability properties of these agents. Eudragit® RL/RS mixtures are insoluble in 
water and in digestive fluids. However, coatings formed from the same are swellable 
and permeable in aqueous solutions and digestive fluids. 

The Eudragit® RL/RS dispersions of the present invention may be mixed 
together in any desired ratio in order to ultimately obtain a sustained release 
formulation having a desirable dissolution profile. Desirable sustained release 
formulations may be obtained, for instance, from a retardant coating derived from 
100% Eudragit® RL, 50%. Eudragit® RL and 50% Eudragit® RS, and 10% Eudragit® 
RL:Eudragit® 90% RS. Of course, one skilled in the art will recognize that other 
acrylic polymers may also be used, such as, for example, Eudragit® L. 

PLASTICIZERS 

In embodiments of the present invention where the coating comprises an 
aqueous dispersion of a hydrophobic material, the inclusion of an effective amount of 
a plasticizer in the aqueous dispersion of hydrophobic material will further improve 
the physical properties of the sustained release coating. For example, because ethyl- 
cellulose has a relatively high glass transition temperature and does not form flexible 
films under normal coating conditions, it is preferable to incorporate a plasticizer into 
an ethylcellulose coating containing sustained release coating before using the same 
as a coating material. Generally, the amount of plasticizer included in a coating 
solution is based on the concentration of the film-former, e.g., most often from about 
1 to about 50 percent by weight of the film-former. Concentration of the plasticizer, 
however, can only be properly determined after careful experimentation with the 
particular coating solution and method of application. 

Examples of suitable plasticizers for ethylcellulose include water insoluble 
plasticizers such as dibutyl sebacate, diethyl phthalate, triethyl citrate, tributyl citrate, 
and triacetin, although it is possible that other water-insoluble plasticizers (such as 
acetylated monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl 
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citrate is an especially preferred plasticizer for the aqueous dispersions of ethyl 
cellulose of the present invention. 

Examples of suitable plasticizers for the acrylic polymers of the present 
invention include, but are not limited to citric acid esters such as triethyl citrate NF 
XVI, tributyl citrate, dibutyl phthalate, and possibly 1,2-propylene glycol. Other 
plasticizers which have proved to be suitable for enhancing the elasticity of the films 
formed from acrylic films such as Eudragit® RI/RS lacquer solutions include 
polyethylene glycols, propylene glycol, diethyl phthalate, castor oil, and triacetin. 
Triethyl citrate is an especially preferred plasticizer for the aqueous dispersions of 
ethyl cellulose of the present invention. 

It has further been found that the addition of a small amount of talc reduces 
the tendency of the aqueous dispersion to stick during processing, and acts as a 
polishing agent 

SUSTAINED RELEASE OSMOTIC DOSAGE FORM 
Sustained release dosage forms according to the present invention may also be 
prepared as osmotic dosage formulations. The osmotic dosage forms preferably 
include a bilayer core comprising a drug layer (containing the oxycodone (or 
oxycodone salt) and optionally the naloxone (or naloxone salt)) and a delivery or push 
layer (which may contain the naloxone (or naloxone salt)), wherein the bilayer core is 
surrounded by a semipermeable wall and optionally having at least one passageway 
disposed therein. 

The expression "passageway" as used for the purpose of this invention, 
includes aperture, orifice, bore, pore, porous element through which oxycodone or 
oxycodone salt (with or without the naloxone or naloxone salt) can be pumped, 
diffuse or migrate through a fiber, capillary tube, porous overlay, porous insert, 
microporous member, or porous composition. The passageway can also include a 
compound that erodes or is leached from the wall in the fluid environment of use to 
produce at least one passageway. Representative compounds for forming a 
passageway include erodible poly(glycolic) acid, or poIy(lactic) acid in the wall; a 
gelatinous filament, a water-removable polyvinyl alcohol); leachable compounds 
such as fluid-removable pore-forming polysaccharides, acids, salts or oxides. A 
passageway can be formed by leaching a compound from the wall, such as sorbitol, 
sucrose, lactose, maltose, or fructose, to form a sustained-release dimensional pore- 
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passageway. The passageway can have any shape, such as round, triangular, square 
and elliptical, for assisting in the sustained metered release of oxycodone or 
oxycodone salt from the dosage form. The dosage form can be manufactured with one 
or more passageways in spaced-apart relation on one or more surfaces of the dosage 
form. A passageway and equipment for forming a passageway are disclosed in U.S. 
Patent Nos. 3,845,770; 3,916,899; 4,063,064 and 4,088,864. Passageways comprising 
sustained-release dimensions sized, shaped and adapted as a releasing-pore formed by 
aqueous leaching to provide a releasing-pore of a sustained-release rate are disclosed 
in U.S. Patent Nos. 4,200,098 and 4,285,987. . 

In certain embodiments, the bilayer core comprises a drug layer with 
oxycodone or a salt thereof and a displacement or push layer containing the naloxone 
or a salt thereof. In certain embodiments the drug layer may also comprise at least one 
polymer hydrogel. The polymer hydrogel may have an average molecular weight of 
between about 500 and about 6,000,000. Examples of polymer hydrogels include but 
are not limited to a maltodextrin polymer comprising the formula (C6 H] 2 O5VH2O, 
wherein n is 3 to 7,500, and the maltodextrin polymer comprises a 500 to 1,250,000 
number-average molecular weight; a poly(alkylene oxide) represented by, e.g., a 
. polyethylene oxide) and a polypropylene oxide) having a 50,000 to 750,000 weight- 
average molecular weight, and more specifically represented by a poly(ethylene 
oxide) of at least one of 100,000, 200,000, 300,000 or 400,000 weight-average 
molecular weights; an alkali carboxyalkylcellulose, wherein the alkali is sodium or 
potassium, the alkyl is methyl, ethyl, propyl, or butyl of 10,000 to 175,000 weight- 
average molecular weight; and a copolymer of ethylene-acrylic acid, including 
methacrylic and ethacrylic acid of 10,000 to 500,000 number-average molecular 
weight. 

In certain embodiments of the present invention, the delivery or push layer 
comprises an osmopolymer. Examples of an osmopolymer include but are not limited 
to a member selected from the group consisting of a polyalkylene oxide and a 
carboxyalkylcellulose. The polyalkylene oxide possesses a 1,000,000 to 10,000,000 
weight-average molecular weight The polyalkylene oxide may be a member selected 
from the group consisting of polymethylene oxide, polyethylene oxide, polypropylene 
oxide, polyethylene oxide having a 1,000,000 average molecular weight, polyethylene 
oxide comprising a 5,000,000 average molecular weight, polyethylene oxide 
comprising a 7,000,000 average molecular weight, cross-linked polymethylene oxide 
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possessing a 1,000,000 average molecular weight, and polypropylene oxide of 
1,200,000 average molecular weight Typical osmopolymer carboxyalkylcellulose 
comprises a member selected from the group consisting of alkali carboxyalkyl- 
cellulose, sodium carboxymethylceUulose, potassium carboxy methylcellulose, 
sodium carboxyethylcellulose, lithium carboxymethylceUulose, sodium carboxyethyl- 
cellulose, carboxyalkywydroxyalkylceMose, carboxy methylhydroxyethyl cellulose, 
carboxyethylhydroxyethylcellulose andcarboxymethylhydroxypropylcellulose. The 
osmopolymers used for the displacement layer exhibit an osmotic pressure gradient 
across the semipermeable wall. The osmopolymers imbibe fluid into dosage form, 
thereby swelling and expanding as an osmotic hydrogel (also known as osmogel), 
whereby they push the oxycodone or pharmaceuticafly acceptable salt thereof from ' 
the osmotic dosage form. 

The push layer may also include one or more osmotically effective compounds 
also known as osmagents and as osmotically effective solutes. They imbibe an 
environmental fluid, for example, from the gastrointestinal tract, into dosage form and 
contribute to the delivery kinetics of the displacement layer. Examples of osmotically 
active compounds comprise a member selected from the group consisting of osmotic 
salts and osmotic carbohydrates. Examples of specific osmagents include but are not 
limited to sodium chloride, potassium chloride, magnesium sulfate, lithium 
phosphate; lithium chloride, sodium phosphate, potassium sulfate, sodium sulfate, 
potassium phosphate, glucose, fructose and maltose. 

The push layer may optionally include a hydroxypropylalkylcellulose 
possessing a 9,000 to 450,000 number-average molecular weight. The 
hydroxypropylalkylcellulose is represented by a member selected from the group 
consisting of hydroxypropylmethylcellulose, hydroxypropylethylcellulose, 
hydroxypropyl isopropyl cellulose, hydroxypropylbutylcellulose, and 
hydroxypropylpentylcellulose. 

The push layer optionally may comprise a nontoxic colorant or dye. Examples 
of colorants or dyes include but are not limited to Food and Drug Administration 
Colorant (FD&C), such as FD&C No. 1 blue dye, FD&C No. 4 red dye, red ferric 
oxide, yellow ferric oxide, titanium dioxide, carbon black, and indigo. 

The push layer may also optionally comprise an antioxidant to inhibit the 
oxidation of ingredients. Some examples of antioxidants include but are not limited to 
a member selected from the group consisting of ascorbic acid, ascorbyl palmitate, 
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butylated hydroxyanisole, a mixture , of 2 and 3 tertiary-butyl-4-hydroxyanisole, 
butylated hydroxytoluene, sodium isoascorbate, dihydroguaretic acid, potassium 
sorbate, sodium bisulfate, sodium metabisulfate, sorbic acid, potassium ascorbate, 
vitamin E, 4-chloro-2,6-ditertiary butylphenol, alphatocopherol, and propylgallate. 

In certain alternative embodiments, the dosage form comprises a homogenous 
core comprising oxycodone or a pharmaceutically acceptable salt thereof, the 
naloxone or pharmaceutically acceptable salt thereof, a pharmaceutically acceptable 
polymer (e.g., polyethylene oxide), optionally a disintegrant (e.g., 
polyvinylpyrrolidone), optionally an absorption enhancer (e.g., a fatty acid, a 
surfactant, a chelating agent, a bile salt, etc.). The homogenous core is surrounded by 
a semipermeable wall having a passageway (as defined above) for the release of the 
oxycodone or pharmaceutically acceptable salt thereof. 

In certain embodiments, the semipermeable wall comprises a member selected 
from the group consisting of a cellulose ester polymer, a cellulose ether polymer and a 
cellulose ester-ether polymer. Representative wall polymers comprise a member 
selected from the group consisting of cellulose acylate, cellulose diacylate, cellulose 
triacylate, cellulose acetate, cellulose diacetate, cellulose triacetate, mono-, di- and 
tricellulose alkenylates, and mono-, di- and tricellulose alkinylates. The 
poIy(cellulose) used for the present invention comprises a number-average molecular 
weight of 20,000 to 7,500,000. 

Additional semipermeable polymers for the purpose of this invention comprise 
acetaldehyde dimethycellulose acetate, cellulose acetate ethylcarbamate, cellulose 
acetate methylcarbamate, cellulose diacetate, propylcarbamate, cellulose acetate 
diethylaminoacetate; semipermeable polyamide; semipermeable polyurethane; . 
semipermeable sulfonated polystyrene; semipermeable cross-linked polymer formed 
by the coprecipitation of apolyanion and a polycation as disclosed in U.S. Patent Nos. 
3,173,876; 3,276,586; 3,541,005; 3,541,006 and 3,546,876; semipermeable polymers 
as disclosed by Loeb and Sourirajan in U.S. Patent No. 3,133,132; semipermeable 
crosslinked polystyrenes; semipermeable cross-linked poly(sodium styrene sulfonate); 
semipermeable crosslinked poly(vinylbenzyltrimethyl ammonium chloride); and 
semipermeable polymers possessing a fluid permeability of 2,5x10"* to 2.5xl0" 2 (cm 2 
/hratm) expressed per atmosphere of hydrostatic or osmotic pressure difference 
across the semipermeable wall. Other polymers useful in the present invention are 
known in the art in U.S. Patent Nos. 3,845,770; 3,916,899 and 4,160,020; and in 
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Handbook of Common Polymers, Scott, J. R. and W. J. Roff, 1971, CRC Press, 
Cleveland, Ohio. 

In certain embodiments, preferably the semipermeable wall is nontoxic, inert, 
and it maintains its physical and chemical integrity during the dispensing life of the- 
drug. In certain embodiments, the dosage form comprises a binder. An example of a 
binder includes, but is not limited to a therapeutically acceptable vinyl polymer 
having a 5,000 to 350,000 viscosity-average molecular weight, represented by a 
member selected from the group consisting of poly-n-vinylamide, poly-n- 
vinylacetamide, poly(vinyl pyrrolidone), also known as poly-n-vinylpyrrolidone, 
poly-n-vinylcaprolactone, poly-n-vmyl-5-methyl-2-pyrrolidone, and poly-n-vinyl- 
pyrrolidone copolymers with a member selected from the group consisting of vinyl 
acetate, vinyl alcohol, vinyl chloride, vinyl fluoride, vinyl butyrate, vinyl laureate, and 
vinyl stearate. Other binders include for example, acacia, starch, gelatin, and 
hydroxypropylalkylcellulose of 9,200 to 250,000 average molecular weight. 

In certain embodiments, the dosage form comprises a lubricant, which may be 
used during the manufacture of the dosage form to prevent sticking to die wall or 
punch faces. Examples of lubricants include but are not limited to magnesium 
stearate, sodium stearate, stearic acid, calcium stearate, magnesium oleate, oleic acid, 
potassium oleate, caprylic acid, sodium stearyl fiimarate, and magnesium palmitate. 

In certain preferred embodiments, the present invention includes a therapeutic 
composition comprising 10 to 40 mg of the oxycodone or pharmaceutically 
acceptable salt thereof, 25 to 500 mg of poly(alkylene oxide) having a 150,000 to 
500,000 average molecular weight, 1 to 50 mg of polyvinylpyrrolidone having a 
40,000 average molecular weight, 0 to about 7.5 mg of a lubricant and 0.80 to 0.90 
mg of naloxone or salt thereof . The 0.80 to 0.90 mg of naloxone or salt thereof is 
preferably in the drug layer. 



The sustained release formulations of the present invention may be formulated 
as a pharmaceutical suppository for rectal administration comprising a suitable 
suppository base, oxycodone (or oxycodone salt) and naloxone (or naloxone salt) in 



SUPPOSITORIES 



the dosages disclosed herein. Preparation of sustained release suppository 
formulations is described in, e.g., U.S. Patent No. 5,215,758. 
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Prior to absorption, the drug must be in solution. In the case of suppositories, 
solution must be preceded by dissolution of the suppository base, or the melting of the 
base and subsequent partition of the drug from the suppository base into the rectal 



example, lipid-soluble drugs will not partition readily into the rectal fluid, but drugs 
that are only slightly soluble in the lipid base will partition readily into the rectal fluid. 

Among the different factors affecting the dissolution time (or release rate) of 
the drugs are the surface area of the drug substance presented to the dissolution 
solvent medium, the pH of the solution, the solubility of the substance in the specific 
solvent medium, and the driving forces of the saturation concentration of dissolved 
materials in the solvent medium. Generally, factors affecting the absorption of drugs 
from suppositories administered rectally include suppository vehicle, absorption site 
pH, drug pKa, degree of ionization, and lipid solubility. 

The suppository base chosen should be compatible with the agents(s) of the 
present invention.' Further, the suppository base is preferably non-toxic and 
nonirritating to mucous membranes, melts or dissolves in rectal fluids, and is stable 
dining storage. 

In certain preferred embodiments of the present invention for both water- 
soluble and water-insoluble drugs, the suppository base comprises a fatty acid wax 
selected from the group consisting of mono-, di- and triglycerides of saturated, natural 
fatty acids of the chain length C12 to Cis. 

In preparing the suppositories of the present invention other excipients may be 
used. For example, a wax may be used to form the proper shape for administration via 
the rectal route. This system can also be used without wax, but with the addition of 
diluent filled in a gelatin capsule for both rectal and oral administration. 

Examples of suitable commercially available mono-, di- and triglycerides 
include saturated natural fatty acids of the 12-18 carbon atom chain sold under the 
trade name Novata TM (types AB, AB, B,BC, BD, BBC, E, BCF, C, D and 299), 
manufactured by Henkel, and Witepsol TM (types H5, H12, H15, H175, H185, H19, 
H32, H35, H39, H42, W25, W31, W35, W45, S55, S58, E75, E76 and E85), 
manufactured by Dynamit Nobel. 



fluid. The absorption of the drug into the body may be altered by the suppository 
base. Thus, the particular suppository base to be used in conjunction with a particular 
drug must be chosen giving consideration to the physical properties of the drug. For 
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Other phannaceutically acceptable suppository bases may be substituted in 
whole or in part for the above-mentioned mono-, di- and triglycerides. The amount of 
base in the suppository is determined by the size (i.e. actual weight) of the dosage . 
form, the amount of base (e.g., alginate) and drug used. Generally, the amount of 
suppository base is from about 20 percent to about 90 percent by weight of the total 
weight of the suppository. Preferably, the amount of suppository base in the 
suppository is from about 65 percent to about 80 percent, by weight of the total 
weight of the suppository. 

OTHER FORMS 

The invention disclosed herein is meant to encompass all phannaceutically 
acceptable salts thereof of the oxycodone and naloxone. The phannaceutically 
acceptable salts include, but are not limited to, metal salts such as sodium salt, 
potassium salt, secium salt and the like; alkaline earth metals such as calcium salt, 
magnesium salt and the like; organic amine salts such as triethylamine salt, pyridine 
salt, picoline salt, ethanolamine salt, triethanolamine salt, dicyclohexylamine salt, 
N,W-dibenzylethylenediamine salt and the like; inorganic acid salts such as 
hydrochloride, hydrobromide, sulfate, phosphate, terephthalate and the like; organic 
acid salts such as formate, acetate, trifluoroacetate, maleate, tartrate and the like; 
sulfonates such as methanesulfonate, benzenesulfonate, p-toluenesulfonate, and the 
like; amino acid salts such as arginate, asparginate, glutamate and the like. 

The combination of the oxycodone (or oxycodone salt) and the naloxone (or 
naloxone salt) can be employed in admixtures with conventional excipients, i.e., 
phannaceutically acceptable organic or inorganic carrier substances suitable for oral 
administration, known to the art in order to provide a sustained release of at least the 
oxycodone or salt thereof. Suitable pharmaceutical^ acceptable carriers include but 
are not limited to, alcohols, gum arabic, vegetable oils, benzyl alcohols, polyethylene 
glycols, gelate, carbohydrates such as lactose, amylose or starch, magnesium stearate, 
talc, silicic acid, viscous paraffin, perfume oil, fatty acid monoglycerides and 
diglycerides, pentaerythritol fatty acid esters, hydroxymethylceUulose, 
polyvinylpyrrolidone, etc. The pharmaceutical preparations can be sterilized and if 
desired mixed with auxiliary agents, e.g., lubricants, disintegrants, preservatives, 
stabilizers, wetting agents, emulsifiers, salts for influencing osmotic pressure buffers, 
coloring, flavoring and/or aromatic substances and the like. The compositions 
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intended for oral use may be prepared according to any method known in the art and 
such compositions may contain one or more agents selected from the group consisting 
of inert, non-toxic pharmaceutical^ acceptable excipients which are suitable for the 
manufacture of tablets. Such excipients include, for example an inert diluent such as 



as starch; and lubricating agents such as magnesium stearate. The tablets may be 
uncoated or they may be coated by known techniques for elegance or to delay release 
of the active ingredients. Formulations for oral use may also be presented as hard 
gelatin capsules wherein the active ingredient is mixed with an inert diluent. 

The oral dosage forms of the present invention may be in the form of tablets, 
troches, lozenges, powders or granules, hard or soft capsules, microparticles (e.g., 
microcapsules, microspheres and the like), buccal tablets, suppositories, etc. The 
oxycodone (or oxycodone salt) and nalaxone (or nalaxone salt) may be substantially 
interdespersed with one another. 

In certain embodiments, the present invention provides for a method of 
deterring parenteral abuse of an oral oxycodone dosage form (or oxycodone salt) by 
preparing the dosage forms as described above. 

In certain embodiments, the present invention provides for a method of 
deterring diversion of an oral oxycodone dosage form comprising preparing the 
dosage forms as described above. 

In certain embodiments, the present invention provides for a method of 
treating pain by administering to a human patient the dosage forms described above. 

The following examples illustrate various aspects of the present invention. 
They are not to be construed to limit the claims in any manner whatsoever. 



lactose; granulating and disintegrating agents such as cornstarch; binding agents such 
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EXAMPLE 1 

Sustained Release Oxycodone hydrochloride formulations containing 
naloxone hydrochloride are prepared with the formula in Table 1 below: 

TABLE 1 



Ingredients 


Amt/Unit (nig) 


Amount/Batch (gm) 


Oxycodone HC1 


20.0 


200.0 


Spray Dried Lactose 


59.25 


592.5 


Povidone 


5.0 


50.0 


Eudragit RS30D (solids) 


10.0 


100 


Triacetin 


2.0 


20.0 


Naloxone HC1 Dihydrate 


0.85 


8.50 


Stearyl Alcohol 


25.0 


250.0 


Talc 


2.5 


25.0 


Magnesium Stearate 


1.25 


12.5 


4% Moisture 


5.0 


50.0 


OpadryPinkY-S-14518A 


5.0 


50.0 


Total 


135.85 


1358.5 



In this example, the naloxone hydrochloride dihydrate is added to the formulation 
during the granulation process. The process is set forth below: 

1 . Dispersion: Naloxone HC1 is dissolved in water and the solution is added to a 
Eudragit/Triacetin dispersion. 

2. Granulation: Spray the Eudragit/Triacetin dispersion onto an Oxycodone HC1, 
Spray Dried Lactose and Povidone mixture using a fluid bed granulator. 

3. Milling: Discharge the granulation and pass through a mill with approximately 1 
mm openings (1 8 mesh screen). 

4. Waxing: Melt the stearyl alcohol at about 50 degrees C and add to the milled 
granulation using a high shear mixer. Allow to cool at room temperature on trays 
or a fluid bed. 

5. Milling: Pass the cooled granulation through a mill with approximately 18 mesh 
screen. 
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6. Lubrication: Lubricate the granulation with talc and magnesium stearate using a 
mixer. 

7. Compression: Compress the granulation into tablets using a Kilian® tablet press. 

8. Film Coating: Apply an aqueous film coat to the tablets using a rotary pan. 

EXAMPLE 2 

Oxycodone salt /naloxone salt sustained release osmotic tablets are produced 
with the formula set forth in Table 2 below: 



TABLE 2 



Ingredient- '„ j 


:>•.<■?• v^*Afiitfu^(m&y '] k: ' 


Drug Layer: 




Oxycodone HC1 


20.0 


Naloxone HCL Dihydrate 


0.85 


Polyethylene oxide 


130.24 


Povidone 


8.8 


Magnesium Stearate 


1.76 


Displacement Layer: 




Polyethylene oxide 


85.96 


Sodium chloride 


40.50 


Hydroxypropylmethylcellulose 


6.75 


Ferric Oxide 


1.35 


Magnesium Stearate 


0.34 


BHT 


0.10 


Semipermeable Wall: 




Cellulose acetate 


38.6 



The dosage form having the above formulation is prepared according to the 
following procedure: 

First, the oxycodone hydrochloride, the naloxone hydrochloride dihydrate, 
polyethylene oxide) possessing a 200,000 average molecular weight, and 
polyvinylpyrrolidone having a 40,000 average molecular weight is added to a mixer 
and mixed for 10 minutes. Then, denatured anhydrous alcohol is added to the blended 
materials with continuous mixing for 10 minutes. Then, the wet granulation is passed 
through a 20 mesh screen, allowed to dry at room temperature for 20 hours, and then 
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passed through a 16 mesh screen. Next, the granulation is transferred to the mixer,- 
mixed and lubricated with magnesium stearate. 

Then, the displacement or push composition for pushing the oxycodone 
HCl/naloxone HCL composition from the dosage foim is prepared as follows: first 
3910 g of hydroxypropylmethylcellulose possessing a 1 1,200 average molecular 
weight is dissolved in 45,339 g of water. Then, 101 g of butylated hydroxytoluene is 
dissolved in 650 g of denatured anhydrous alcohol Next, 2.5 kg of the 
hydroxypropylmethylcellulose aqueous solution is added with continuous mixing to 
the butylated hydroxytoluene alcohol solution. Then, binder solution preparation is' 
completed by adding with continuous mixing the remaining 
hydroxypropylmethylcellulose aqueous solution to the butylated hydroxytoluene 
alcohol solution. 

Next, 36,000 g of sodium chloride is sized using a Quadro Comil® mill 
equipped with a 21 mesh screen. Then, 1200 g of ferric oxide is passed through a 40 
mesh screen. Then, the screened materials, 76,400 g of pharmaceutically acceptable 
polyethylene oxide) possessing a 7,500,000 average molecular weight, 2500 g of 
hydroxypropylmethylcellulose having a 11,200 average molecular weight are added 
to a Glatt® Fluid Bed Granulation's bowl. The bowl is attached to the granulator and 
the granulation process is initiated for effecting granulation. Next, the dry powders are 
air suspended and mixed for 10 minutes. Then, the binder solution is sprayed from 3 
nozzles onto the powder. The granulating is monitored during the process as follows: 
total solution spray rate of 800 g/min; inlet temperature 43 °C and air flow 4300 
m 3 /hr. At the end of solution spraying, 45,033 g, the resultant coated granulated 
particles are subjected to a drying process for 35 minutes. 

The coated granules are sized using a Quadro Comil® mill with, an 8 mesh 
screen. The granulation is transferred to a Tote® Tumbler, mixed and lubricated with 
281.7 g of magnesium stearate. 

Next, the drug composition comprising the oxycodone hydrochloride/naloxone 
hydrochloride and the push composition are compressed into bilayer tablets on a 
Kilian® Tablet press. First, the drug composition is added to the die cavity and 
precompressed, then, 135 mg of the push composition is added and the layers are 
pressed under a pressure head of 3 metric tons into a 1 1/32 inch (0.873 cm) diameter 
contacting layer arrangement. 
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The bilayered arrangements are coated with a semipermeable wall. The wall 
forming composition comprises 100% cellulose acetate having a .39.8% acetyl 
content The wall-forming composition is dissolved in acetone:water (95:5 wt:wt) 
cosolvent to make a 4% solid solution. The wall-forming composition is sprayed onto 
and around the bilayers in a 24 inch (60 cm) Vector® Hi-Coater. Next, one 20 mil 
(0.508 mm) exit passageway is drilled through the semipermeable wall to connect the 
drug oxycodone layer with the exterior of the dosage form. The residual solvent is 
removed by drying for 72 hours at 45 °C and 45% humidity. Next, the osmotic dosage 
systems are dried for 4 hours at 45 °C to remove excess moisture. 

EXAMPLE 3 

Oxycodone 10 mg/naloxone 0.85 mg sustained release capsules are prepared 
with the formula set forth in Table 4 below: 



Table 4 







Oxycodone HC1 


10.0 


Naloxone HC1 dihydrate 


0.85 


Stearic Acid 


8.15 


Stearic Alcohol 


24.00 


Eudragit RSPO 


77 


Total 


120 



The formulation above is prepared according to the following procedure: 

1 . Pass the stearyl alcohol flakes through an impact mill. 

2. Blend the Oxycodone HC1, Naloxone HC1, stearic acid, stearyl alcohol 
and the Eudragit RSPO in a suitable blender/mixer. 

3. Continuously feed the blended material into a twin screw extruder at 
elevated temperatures, and collect the resultant strands on a conveyor. 

4. Allow the strands to cool on the conveyor. 

5. Cut the strands into 1 mm pellets using a pelletizer. 

6. Screen the pellets for fines and oversized pellets to an acceptable range 
of about 0.8 - 1.4 mm in size. 

7. Fill into capsules with a fill weight of 120 mg/capsule (fill into size 2 
capsules). 
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EXAMPLE 4 



Oxycodone 10 mg/naloxone 0.85 mg sustained release capsules are prepared 
according to the following procedure: 

Initially, immediate release oxycodone beads are prepared with the formula set 
forth in Table 5 below: 



Table 5 



Ingredients 


Amount/Unit (mg) 


Oxycodone HC1 


10.0 


Opadry® Clear YS-1-19025A 


1.25 


NuPareil (Sugar beads) 30/35 mesh 


54.35 


Opadry® Butterscotch YS-1- 
17307A 


1.90 


Total 


62.5 



Process 

1 . Drug layering solution: Dissolve oxycodone HC1 and Opadry Clear in water. 

2. Drug loading: Spray the drug solution onto NuPareil beads in a fluid bed dryer. 

3. Coating: Disperse Opadry Butterscotch in water. Spray onto the drug loaded 
beads. 



Sustained Release Beads are then prepared with the formula set forth in Table 6 
below: 



Table 6 



Ingredients 


Amount/Unit (mg) 


Oxycodone IR Beads (5mg/62.5mg) 


53.08 


Eudragi«g)RS 30 D (solids) 


5.04 


EudragiKSRL 30 D (solids) 


0.27 


Triethyl Citrate 


1.05 


Cab-O-Sil® 


0.27 


Opadry® Clear YS-1-19025A 


2.79 


Total 


62.5 



Process 

1 . Controlled release coating solution: Homogenize triethyl citrate in water. Add the 
dispersion to Eudragit®RS 30 D and Eudragit®RL 30 D then add Cab-O-Sil® to 
mixture. 
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2. Seal coat solution: Dissolve Opadry® Clear in water. 

3. Coating: Apply the control release coating solution followed by the seal coat 
solution onto Oxycodone HC1 IR beads using a fluidized bed bottom-spray 
technique. 

4. Curing: Place the coated beads on tray and cure in oven for 24 hours at 45°C. 

To develop Oxycodone/Naloxone sustained release beads 0.85mg of Naloxone 
per unit can be included.in the above formulation. It can be dissolved together with 
the Oxycodone HC1 in the purified water before being sprayed onto the NuPareil 
beads. 

EXAMPLES 



Sustained release 10 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with the formula in Table 7 below: 

TABLE 7 



Ingredients 


Amt/TMt (mg) 


Amount/Batch (kg) 


Oxycodone HQ 


10.00 


11.00 


Spray Dried Lactose 


68.40 


75.3 


Povidone 


5.00 


5.5 


EudragitRS30D (solid) 


10.00 


11.0* 


Triacetin 


2.00 


2.2 


Naloxone HC1 Dihydrate 


0.85 


0.936 


Stearyl Alcohol 


25.00 


27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry White Film Y-5-18024-A 


5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 36.7 kg of an aqueous dispersion 
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The formulation in Table 7 was prepared according to the following 
procedure: * 

1 . Blend Oxycodone HC1, Lactose and a portion of Povidone in Niro MP-6 Fluid 
Bed Processor (Glatt GPCG-60/120 may be substituted). 

2. Mix Eudragit®RS30D and Triacetin in a stainless steel vessel using a Lightin' 



3. Granulate the blend from Step 1 in the Niro MP-6 (or Glatt GPCG-60/1 20) 
Fluid Bed Processor by spraying the Eudragit® dispersion from Step 2. 

4. Mix remaining Povidone, Naloxone HC1 and water to form a clear solution in 
a stainless steel vessel using a Lightin' Air mixer. 

5. Spray Naloxone HC1 solution from Step 4 onto granulation from Step 3 in the 
Niro MP-6 (or Glatt GPCG-60/120) Fluid Bed Processor. 

6. Screen the granulation from Step 5 using a Quadro Comil. 

7. Incorporate Stearyl Alcohol (previously melted in a steam-jacketed kettle) 
with screened granulation from Step 6 in a Collette Granulator/Mixer 

8. Cool the waxed granulation from Step 7 in the Niro MP-6 (or Glatt GPCG- 
60/120) Fluid Bed Processor, or, alternatively, on stainless steel trays. 

9. De-lump cooled granulation from Step 8 using a Quadro Comil. 

10. Blend granulation from Step 8 with Talc and Magnesium Stearate in the 
Collette Granulator/Mixer. 

1 1 . Compress granulation into tablets using a Kilian S-250 Tablet Press. 

1 2. Coat Tablets with Opadiy in a 48" Accela-Cota Coating Pan. 

The tablets were then tested for dissolution using the USP Apparatus I (Basket) 
method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated gastric 
fluid (SGF) at 37°C. 

The dissolution results are set forth in Table 7A below: 



Air mixer. 
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Table 7A 





% : ofiOxyc6dohe; 


: " '°/&:6jt 'Naloxone; 


1 


37 


39 


2 


52 


54 


4 


68 


70 


8 


87 


86 


12 


97 


96 



EXAMPLE 6 

Sustained release 20 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with the formula in Table 8 below: 



TABLE 8 



Ingredients 


Ami/Unit (mg) 


Amount/Batch (kg) 


Oxycodone HC1 


20.00 


22.0 


Spray Dried Lactose 


58.40 


64.3 


Povidone 


5.00 


5.5 


EudragitRS30D (solid) 


10.00 


11.0* 


Triacetin 


2.00 


2.2 


Naloxone HC1 Dihydrate 


0.85 


0.936 


Stearyl Alcohol 


25.00 


. 27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry Pink Y-S-1-14518A 


5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 36.7 kg of an aqueous dispersion 
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The formulation in Table .8 was prepared according to the same procedure as 
in Example 5. 

The tablets were then tested for dissolution using the- USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXTV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C 

The dissolution results are set forth in Table 8A below: 



Table 8A 







■;%-o 

'?•:(!•■ 




H'K" iRelejased 


1 






41 


43 


2 






57 


60 


4 






75 


77 


8 






93 


94 


12 






100 


101 



EXAMPLE 7 



Sustained release 40 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with the formula in Table 9 below: 

TABLE 9 



Ingredients 


Amt/Unit (mg) 


Amount/Batch (kg) 


Oxycodone HC1 


40.00 


44.0 


Spray Dried Lactose 


34.40 


37.9 


Povidone 


5.00 


5.5 


Eudragit RS30D (solid) 


14.00 


15.4 


Triacetin 


2.00 


2.2 


Naloxone HC1 Dibydrate 


0.85 


0.936 


Stearyl Alcohol 


25.00 


• 27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry Yellow Y-S-l- 
12525-A 


. 5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 51.4 kg of an aqueous dispersion 
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The formulation in Table 9 was prepared according to the same procedure as 
in Example 5. 

The tablets were then tested for dissolution using the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C. 

The dissolution results are set forth in Table 9A below: 



Table 9A 



Time- " <-X \ 
.(tiburju. 


. .. : Released, - : " r . 


, .{Released . 


1 


45 


47 


2 


61 


63 


4 


79 


80 


8 


97 


97 


12 


103 


102 



EXAMPLE 8 

In Example 8, a single-center, open-label, randomized, 4-period, 4-sequence, 
4-treatment crossover study in 18 normal, healthy, young adult, male and female 
subjects under fasted conditions was conducted. The study was conducted to compare 
the pharmacokinetic parameters of naloxone in a single tablet dose of Talwin® Nx 
(containing -0.55 mg naloxone hydrochloride), 1.5 mg oral naloxone hydrochloride 
as a single dose, 1 .5 mg oral naloxone hydrochloride as divided doses (0.75 mg, -0.25 
mg, -0.25 mg, and -0.25 mg at times 0, 3, 6, and 9 hours respectively), and 0.5 mg 
of 0.4 mg/ml intravenous naloxone hydrochloride. Subjects were randomly assigned 
to four sequences with periods consisting of the following: 

Period 1 was Days 1-8 (from the time of the first dose until the time of the 
second dose), 

Period 2 was Days 8-15 (from the time of the second dose until the third dose), 
Period 3 was Days 15-22 (from the third dose until the fourth dose), and 
Period 4 was Days 22 (from the time of the last dose until the end of the 
study). 
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The randomization sequences of administration are listed in Table 10 below: 

TABLE 10 



Period 1 



Period 2 



Period 3 



Period 4 



Sequence 1 



Talwin®Nx 



OralNx-1 
dose 



Sequence 2 



OralNx 
divided 



IV Nx 



IV Nx 



Talwin® Nx 



OralNx-1 
dose 



Oral Nx divided 



Sequence 3 



OralNx 
divided 



IV Nx - 1 dose 



Talwin® Nx 



OralNx-1 dose 



Sequence 4 



OralNx-1 
dose 



OralNx 
divided 



IV Nx 



Talwin® Nx 



Nx - naloxone. Oral Nx was administered as a single 1.5 mg solution or in divided doses of 0.75, 
-0.25, -0.25, and -0.25 at times 0, 3, 6, and 9 h respectively. 

Subjects were admitted to the study facility on the evenings of Days 0, 7, 14 
and 21, at least 12 hours prior to dosing and were confined until at least 6 hours after 
dosing (and at least 12 hours after dosing for the group receiving divided doses of oral 
naloxone HCI). Dosing took place on Days 1, 8, 15, and 22. For the duration of the 
study, subjects were instructed not to engage in heavy exercise. 

Stock solutions and medications used in the study consisted of 2 ml vials of 1 
mg/ml naloxone HC1 injection USP purchased from Sabex Inc.* 10 ml vials of 0.4 
mg/ml naloxone HC1 injection USP purchased from Sabex Inc., and Talwin® Nx 
(tablets of pentazocine and naloxone hydrochloride, USP, equivalent to 50 mg base 
and 0.5 mg base respectively. The 1 mg/ml naloxone concentration was used for an 
intravenous naloxone challenge test at screening, and the 0.4 mg/ml concentration 
was used for intravenous dosing during the study. For oral dosing, the 1 mg/ml stock 
was diluted with water to 0.02 mg/ml. Doses were as follows: 1 tablet of Talwin® 
Nx, 0.5 mg intravenous naloxone HCI (1.25 ml of 0.4 mg/ml), 1.5 mg of oral 
naloxone HCI as a single 75 ml oral dose (concentration of 0.02 mg/ml), and 1.5 mg 
of naloxone HCI as divided oral doses with 50% (0.75 mg), 17% (-0.25 mg), 17% 
(-0.25 mg), and 16% (-0.25 mg) of the dose administered at time 0, 3, 6, and 9 hours 
respectively. 

Talwin® Nx was administered with 8 ounces of water, which the subjects 
drank completely. Afterwards, mouth inspections were done to ensure that each 
subject swallowed the tablet 
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Following the single oral dose of naloxone, subjects drank two additional 75 
ml rinses of water, for a total volume of 225 ml. For divided doses (also 0.02 mg/ml), 
the first dose was followed by two 94 ml rinses of water, and subsequent doses were 
followed by two 75 ml rinses of water. 

Intravenous naloxone was administered by IV push. Following IV naloxone, 
subjects were observed by staff members continuously for at least 20 minutes. 

Each subject received each treatment one time. Each treatment followed an 
overnight fast (excluding water) of at least 10 hours, and after dosing, the subjects 
fasted for an additional 4 hours. Except for the days of dosings, there were no food 
restrictions. While subjects were confined to the clinical unit all meals were served at 
standardized times, and the content was standardized throughout the study and 
between subjects. Meal records were maintained, including content. No caffeine or 
xanthine-containing beverages were served while the subjects were in the clinical 
facility. 

In the study, 17 of the 18 randomized subjects completed all four treatments. 
One subject randomized to sequence 4 withdrew consent after completing the first 
treatment phase (single-dose oral naloxone). 

Pharmacokinetic Results 

A summary of the Pharmacokinetic data (AUCt, AUQ).a, Cmax, fy, CI and 
Vjs were done) for the study is listed in Table 1 1 below: 
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Table 11 



Metric 


Arithmetic Mean (SD); N=17 




0 5 me TV 
Naloxone HQ 


1 ^ TTlCT 

Naloxone HC1 

^v/lcll ulYXUCiU 

doses) 


1 mtr 

i.j nig 

Naloxone HC1 
dose) 


Tfllwtn^ My 

(0.55 mg 

"NJnlrwrvnf* TTPH 
INaLUAAJIlC riXjLj 












AUCt 
(pgh/ml) 


3199 (820) 


64.9 (57.6) 


47.4 (32.3) D 


5.92 (7.21) 


AUCo-« 
(pgh/ml) 


3051 (668) a 


C 


C 




C m ax(pg/ml) 


6252 (4482) 


13.4 (7.02) 


23.0 (13.3)" 


8.00 (5.13) 


W(h) 


0.14 (0.35) 


3.18(3.81) 


0.78 (1.07) 6 


0.71 (1.14) 


tvs(h) 


0.92(0.11)" 


C 


C 


e 


CI (ml/min) 


2854 (612)" 


d 


d 


d 


Vssd) 


217 (45.5)" 


d 


d 


d 



CI: Plasma clearance estimated as the ratio (Dose/AUCo-o) 

V„: Volume of distribution at steady-state estimated as the ratio (Dose+AUMCo-oMAUCo-oD 2 



where AUMCo-„is the area under the curve of the product of time and drug concentration from 
time 

zero to infinity (first moment of the plasma concentration-time curve). 
8 15 subjects - Subjects 9 and 1 5 could not be used. 
b 18 subjects 

't^and AUCo_ w could not be estimated/reported for 15 of the 17 subjects 

d CI and Vs, were calculated for the IV treatment arm only 

e tj4 and AUCo-cd could not be estimated/reported for any of the 17 subj ects 



Table 12 below lists a summary of the Pharmacokinetic data which is Dose 
Normalized to 0.5 mg IV Naloxone HC1 dose. 
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Table 12 



Metric 




Arithmetic Mean (SD); N=17 




0.5 mglV 
Naloxone HC1 


1 5 TT12 

Naloxone HC1 
(oral divided 
doses) 


1 5 m2 

Naloxone HC1 
(single oral 
dose) 


Talwin® Nx 
(0.55 mg 
Naloxone HC1) 












AUCt 
(pg-h/ml) 


3199 (820) 


21.6(19.2) 


15.8 (10.8) D 


5.38(6.56) . 


AUCo-oo 
(pg-h/ml) 


3051 (668) a 


c 


c 


a 


C raa x(pg/ml) 


6252 (4482) 


4.47 (2.34) 


7.68 (4.43)° 


7.27 (4.67) 


F(%) 




0.66 (0.59) 


0.47 (0.28) 


0.17(0.22) 


F(%) - Range 


| 0.01-2.08 


0.15-1.11 1 0.00-0.79 



F: Absolute Bioavailability, estimated as the ratio of the dose-normalized AUCiOf the selected 
treatment and the AUCo-«,rrom the IV treatment arm. If AUC for the IV treatment was NE (not 



estimable), AUQ was used. 
a 15 subjects. 
b 1 8 subjects 

c tfcand AUCo.c»could not be estimatedVreported for 15 of the 17 subjects 
d t A and AUCo.« could not be estimated/reported for any of the 1 7 subjects 

Arithmetic mean observed plasma concentration-time profiles for naloxone for 
the four treatment arms are presented in Figures 2A-D. Spaghetti plots of the 
observed individual plasma concentration-time profiles for naloxone for the four 
treatment arms are presented in Figures 3A-D. A rapid increase to naloxone peak 
plasma concentrations was observed for all four treatments tested. The time to peak 
plasma concentrations was, as expected, lowest for the IV formulation (0.14 h, - 9 
min) followed by Talwin® Nx (0.71 h), the single oral solution dose of naloxone 
(0.78 h), and finally the divided oral doses of naxolone (3.18 h). Mean peak plasma 
exposures (C max ) of 6252 pg/ml, 23.0 pg/ml, 1 3.4 pg/ml, and 8.00 pg/ml were 
observed for 0.5 mg IV naloxone HCI, 1.5 mg single oral dose of naloxone HCI, 1.5 
mg divided oral doses of naloxone HCI and Talwin® Nx (containing 0.55 mg of 
naloxone HCI), respectively. 

The mean apparent terminal elimination half-life (t^for the IV treatment arm 
was 0.92 h. The terminal portion of the plasma concentration time curves 9 and 15 
could not be used to determine the half-life values). The terminal elimination half-life 
was not estimable for the three oral treatments (since \ the apparent terminal 
elimination rate constant, could not be accurately determined based on "saw tooth" 
concentration time profiles of the majority of the subjects). 
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Mean total naloxone exposure (AUC t ) of the 1.5 mg single oral dose (47.4 
pg-h/ml) was approximately 73% of the 1.5 mg divided oral doses of naloxone (64.9 
pg-h/ml). The 0.5 mg IV dose of naloxone, as expected, produced the highest mean 
total exposure of 3 1 99 pg-h/ml while the Talwin® Nx treatment produced a mean 
total exposure value of 5.92 pg-h/ml. The mean total exposure (AUC 0 -«) extrapolated 
to infinity for the 0.5 mg IV treatment arm was 3051 pg.h/ml while AUCo-ooWas not 
estimable for the three oral treatments since terminal elimination half-life could not be 
estimated for 15 of the 17 subjects. 

Mean plasma clearance and volume of distribution at steady-state were 
estimated to be 2854 ml/min and 217 L, respectively, for the IV treatment arm. 

Mean absolute bioavailability (F,) (based on AUC t ) of the single oral dose of 
1.5 mg naloxone HCI was 0.47% (range: 0.15-1.1 1%), that of the divided oral doses 
of 1.5 mg naloxone HCI was 0.66% (range: 0.01-2.08%), and that of the single tablet 
dose of Talwin® Nx (containing 0.55 mg of naloxone HCI) was 0.17% (range: 0.0- 
0.79%). These low bioavailability values reflect the significant first pass metabolism 
that occurs when naloxone is administered orally. 

Overall, there was significant variability, in terms of %CV, associated with the 
naloxone C max values across all treatments range: 52-72%. The AUCt values were 
less variable for the IV treatment, %CV-26%, where as the oral treatments were 
highly variable %CV range: 68-122%. 

Adverse Events 

There were no deaths or serious adverse events. No subjects discontinued 
because of adverse events. The majority of drug-related adverse events occurred 
when subjects were dosed with Talwin® Nx. These included nausea, vomiting, 
dizziness, and headache. One subject withdrew consent due to a schedule conflict 

Eleven of 18 subjects experienced a total of 25 adverse events, none serious. 
Seven of these subjects experienced adverse events described as possibly, probably, 
or definitely related to the study medication. Overall, adverse events were more 
frequently reported in subjects receiving Talwin® Nx, consistent with expected 
adverse events related to pentazocine. All subjects recovered from all adverse events. 
No action (e.g., discontinuation) was taken with regard to the study drug. 
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Following dosing with Talwin® Nx, 6 subjects reported adverse events, all 
described as probably or definitely related to the study medication, including 
dizziness (N=5), nausea (N=2), vomiting (N=l), and fatigue (N=l). Severe adverse 
events among subjects receiving Talwin® Nx including dizziness (N=l) and nausea 



During the other three treatments, no subjects reported severe adverse events 
which were possibly, probably, or definitely related to study medication and no 
subjects reported dizziness or any severity. Also during the other three treatment 
groups, only two adverse events were considered possibly, probably, or definitely 
related to study drug: headache possibly related to oral naloxone in divided doses, and 
nausea possibly related to intravenous naloxone. No adverse events were observed 
during the naloxone challenge test among the 18 subjects randomized. 

The most commonly reported adverse events were dizziness and headache. 
Headache was reported by 5 subjects, none during the Talwin® Nx dosing period. 
For 1 of the subjects, headache occurred prior to randomization, for 3 subjects it 
occurred during only 1 treatment period, and for 1 subject it occurred during 2 
periods. It was considered possibly, probably, or definitely related to study drug in 
only 1 subject, after oral naloxone in divided doses, and the severity was mild. None 
of the other subjects reported the onset of headache on a dosing day after 
administration of study drug. 



The absolute bioavailability of naloxone was <1% for all three oral treatments 
studied. Plasma naloxone concentrations were highly variable for all treatments. 
Mean naloxone peak exposure was 8 pg/ml, range 0-16.6 pg/ml, approximately 0.1% 
of that following i.v. administration of naloxone. The terminal half-life of naloxone 
was short, approximately Ih. 

Naloxone, HC1 given alone is well tolerated at total doses of 0.5 mg IV and up 
to 1.5 mg orally. 



In Example 9, a single-dose, randomized, open-label, 2-period, 2-treatment 
crossover study in normal, healthy, adult, male and female subjects conducted to 



(N=2). 



Conclusions from the study 



EXAMPLE 9 



assess the bioequivalence of OxyContin® 40 mg and the oxycodone/naloxone 
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controlled-release dosage form (40 mg/0.85 mg) of Example 7 was performed. Up to 
96 subjects were to be enrolled in order to complete a minimum of 48 subjects who 
were evaluable for pharmacokinetics. Subjects satisfying the screening requirements 
were admitted to the study center on Day-1 and underwent a Narcan® (naloxone 
hydrochloride solution) challenge test on Day 1 . Subjects successfully completing the 
Narcan® challenge were randomly assigned to 1 of 2 crossover treatment sequences 
(reference to test or test to reference) with a 5-day washout period separating dosing 
in the 2 periods. Subjects were confined to the study facility continuously from Day - 
1 until Day 10. Subjects were dosed with one of the treatments at approximately 8:00 
AM on Days 2 and 7, per the randomization code. All doses were administered with 
8 ounces of water after an overnight fast (excluding water). Following dosing on 
Days 2 and 7, serial blood samples were collected over the interval from predose to 72 
hours postdose. Plasma concentrations of oxycodone and naloxone (as applicable) 
were determined, and pharmacokinetic metrics were calculated and analyzed. Safety 
measurements consisted of reports of adverse events, vital sign measurements, pulse 
.oximetry, clinical laboratory parameters, electrocordiograms (ECG), and physical 
examinations. For the purpose of statistical analyses, Period 1 was defined as the time 
from administration of the first dose pay 2) to just prior to administration of the 
second dose (Day 7). Period 2 was defined as the time from administration of the 
second dose (Day 7) to the time of the 72-hour postdose blood collection on Day 10. 
Evaluable subjects (in terms of bioequivalence assessments) must have not had any 
incidence of emesis for at least 12 hours following each of the 2 study treatment 

Pharmacokinetic metrics (mean ± SD) for oxycodone controlled-release with 
naloxone and OxyContin® are summarized in Table 13 below. For each 
pharmacokinetic metric determined and calculated, mean values were similar 
following test and reference treatments and arithmetic means (± SD) of all parameters 
were within approximately 10% of each other. 



Table 13 



Summary of Oxycodone Pharmacokinetic Metrics: PK Population 


Metric 


Arithmetic M 


:ean±SD 






Test 




Reference 




N 


Oxycodone Controlled - 
Release with Naloxone 


N 


OxyContin® 


AUCt(ng-h/mL) 


66 


504.85 ±126.81 


67 


535.23 ±143.39 
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AUCc=(ng-h/mL) 


65 


510.03 ±127.74 


66 


542.47 ± 143.66 


Cmax (ng/mL) 


66 


44.79 ±10.67 


67 ■ 


43.61 ±11.71 


WOO 


66 


3.49 ±1.47 


67 


3.98 ±2.36 


tH (h) 


65 , 


6.22 ± 3.07 


66 


6.47 ±2.99 



Subject 21 was dosed with oxycodone controlled-release with naloxone in both periods in error. 
Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 



Pharmacokinetic metrics (mean ± SD) for naloxone are summarized in Table 
14 below. 



Table 14 



Summary of Naloxone Pharmacokinetic Metrics: PK Population 


Metric 


Arithmetic Mean ± SD 




N 


Naloxone 
(N=66) 


AUC t (pg-h/mL) 


65 


2.95 ±11.163 . 


Cmax (pg/mL) 


66 


2.13 ±4.466 


W (h) 


17 


3.35 ± 3.694 


t*(b) 


2 


4.30 ±3.026 



Subject 21 was dosed with oxycodone controlled-release with naloxone in both periods in error. 
Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 



The bioequivalence of oxycodone controlled-release with naloxone (test) 
versus Oxycontin® (reference was assessed using bioequivalence criteria based on the 
LS (least squares) mean AUC and Cmax values for each treatment are listed in Table 
15 below. Confidence intervals (90%) around the ratios of exponentiated LS means 
for Qnax and AUC values are also presented in Table 15 below. 



Table 15 



Summary of Oxycodone AUQ, AUC«> and Cmax Means, Ratios, and Confidence 
Intervals by Treatment 




Test 


Reference 






Oxycodone 
controlled- 
release, 
with naloxone 
(N=66) 


OxyContin® 
"(N=67) 


Ratio 
(%) 


90% a 


Pharmacokinetic Metric 










AUC t (ng-h/mL) 










N 


66 


67 






Geometric Mean 


489.27 


516.32 







51 



WO 03/007802 



PCT/US02/23126 



Exponentiated LS Mean 


489.03 


505.90 


96.66 


93 50. 99 94 


AUCco(ng-h/mL) 










N 


65 


66 






Geometric Mean 


494.30 


523.69 






Exponentiated LS Mean 


495.45 


513.52 


96.48 


93.28, 99.80 


C raax (ng/mL) 










N 


66 


67 






Geometric Mean 


43.61 


42.23 






Exponentiated LS Mean 


43.26 


41.64 


103.89 


100.13, 107.79 



Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 

Log-transformed parameters were used in calculating the ratio and 90% CI and then exponentiated 
back. The ratio and 90% CI were based on exponentiated LS means with effects for sequence, subject 
(sequence), period, and treatment in the ANOVA model. 

As can be seen from the table above, for AUC t , AUCo* and C max , the upper 

limit of the 90% confidence intervals of the Tatios was less than 125% (100%, 100%, 

and 108% for AUCt, AUCo* and C max , respectively), while the lower limit of the 90% 

confidence intervals of the ratios was above 80% (94%, 93%, and 100% for AUCt, 

AUCoq, and C m2Xy respectively). These results indicate that 40 mg oxycodone 

controlled-release with naloxone is bioequivalent to 40 mg OxyContin®. 



Safety Analysis 

The safety parameters in this study were consistent with parameters utilized to 
assess safety in Phase 1 studies of opioids. Overall, oxycodone controlled-release 
with naloxone was well tolerated by healthy subjects. There were no deaths or 
serious adverse events reported. Two subjects were discontinued from the study 
because of adverse events. The most common adverse events were pruritus, nausea, 
dizziness, somnolence, and vomiting. All adverse events were mild to moderate in 
intensity. All adverse events, with the exception of an adverse event for one subject 
(whose increased cough was not considered related to study drug and continued after 
the end of the study), resolved by the completion of the study. All study drug-related 
adverse events were consistent with the known safety profile of oxycodone. Changes 
in clinical laboratory values were sporadic and considered to be unrelated to study 
medication. There were no clinically meaningful drug-related changes in physical 
examinations, vital signs, or electrocardiograms (ECGs). 

The overall incidence of adverse events (greater than 1 0%) is presented in • 
Table 16 below. 
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Table 16 



Common Adverse Events (Incidence >10% for Any Treatment) by Body S 
COSTART (Coding Symbols for Thesaurus of Reaction Terms) Teim: Saj 


ystem and 
fety Population 




Test 


Reference 




Oxycodone 
controlled-release 
with naloxone 
(N = 93) 


OxyContm 

r\r r\A\ i 

(N = 94) 


T") rt J, . n, /PACT A T) T T 1 , , , 

body bystem/CUo 1 AJK 1 1 erm 


n(%) 


n(%) 


lotal number (%) ot subjects with adverse events 


85 (91.4%) 


85 (90.4%) 


ooay as a wnoie 






xieaaacne 


22 (23.7%) 


21 (22.3%) 


Cardiovascular System 






Vasodilatation 


Zj / /o) 


14 (14.9%) 


Digestive System 






Nausea 


45 (48.4%) 




Vomiting 


31 (33.3%) 


29 (30.9%) 


Nervous System 






Dizziness 


34 (36.6%) 


43 (45.7%) 


Euphoria 


29 (31.2%) 


25 (26.6%) 


Somnolence 


39 (41.9%) 


37(39.4%) | 


Skin and Appendages 






Pruritus 


49 (52.7%) 


47 (50.0%) 


Sweating 


10 (10.8%) 


8 (8.5%) 



Following each treatment, 85 subjects reported adverse events. The incidence 
of adverse events was similar between treatments (85 [91.4%] following oxycodone 
controlled-release with naloxone compared with 85 [90.4%] following OxyContin®). 
There were 413 adverse events reported by 85 subjects following treatment with 
oxycodone controlled-release with naloxone (test) compared with 415 adverse events 
reported by 85 subjects following treatment with OxyContin® (reference). Pruritus, 
nausea, dizziness, somnolence, and vomiting were the most frequently reported 
adverse events following either treatment These adverse events are consistent with 
the expected adverse event profile of the opioid analgesic class of drugs represented 
by oxycodone controlled-release with naloxone and OxyContin®. 

Other common adverse events reported following either treatment included 
euphoria, headache, vasodilatation, and sweating. There were a greater number of 
subjects reporting vasodilatation, following oxycodone controlled-release with 
naloxone treatment (23/93, 24.7%) compared with OxyContin® (14/94, 14.9%). After 
treatment with oxycodone controlled-release with naloxone and OxyContin®, 
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respectively, the following adverse events were reported with similar percentages: 
headache (23.7%, 22.3%), euphoria (31.2%, 26.6%), and sweating (10.8%, 8.5%). 

Overall, no notable differences between the incidence of any specific adverse 
events reported in Periods 1 and 2 were observed. 

Of the events considered at least possibly related to treatment, those reported 
with the highest incidence following treatment with oxycodone controlled-release 
with naloxone and OxyContin®, respectively, were: pruritus (52.7%, 50.0%); nausea 
(47.3%, 36.2%); dizziness (36.6%, 45.7%); somnolence (40.9%, 39.4%); vomiting 
(33.3%, 30.9%); euphoria (31.2%, 26.6%); vasodilation (23.7%, 14.9%), and 
headache (19.4% , 19.1%). 

Overall, no notable differences between the incidence of adverse events 
considered at least possibly related to treatment reported in Periods 1 and 2 were 
observed. 

Plasma Concentration-Time Curves 

Figure 4 displays the mean plasma concentrations of oxycodone over time 
following both treatments. 

Figures 5 and 6 display the mean observed plasma concentration-time curves 
for naloxone for all subjects evaluable for safety. 

Approximately two-thirds of subjects evaluated had plasma naloxone 
concentrations that were below the limit of quantitation (BLQ [5 pg/mL]) at the 
majority of time points. In general, mean plasma naloxone concentrations were low 
and highly variable. Mean naloxone concentrations over time were <1 pg/mL at all 
time points. However, there were individual subjects who had plasma levels as high 
as 26 pg/mL. 

Conclusions from the study 

The test treatment (oxycodone controlled-release 40 mg with naloxone 0.85 
nig tablet) is bioequivalent to the reference treatment (OxyContin® 40 mg tablet) for 
oxycodone. 

Mean oxycodone AUQ, AUCa> Qnax, W, and values were similar following 
test and reference treatments, with all values within approximately 10% of each other. 
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Mean plasma naloxone concentrations were generally low (<1 pg/mL) and 

highly variable, ranging from approximately 0 to 26 pg/mL in some subjects. 

Approximately two-thirds of subjects evaluated had plasma naloxone concentrations 

that were BLQ (5 pg/mL). There was no clinically significant difference in 

pharmacokinetic data between male and female patients. 

Oxycodone controlled-release 40 mg with naloxone 0.85 mg and OxyContin® 

40 mg exhibited a similar safety profile. Both were well tolerated by healthy male 

and female volunteers. 

Many other variations of the present invention will be apparent to those skilled 

in the art and are meant to be within the scope of the claims appended hereto. 
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What is claimed is: 



1. 



A pharmaceutical composition comprising about 10 mg oxycodone 



hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

2. A pharmaceutical composition comprising about 20 mg oxycodone 
hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

3. A pharmaceutical composition comprising about 40 mg oxycodone 
hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

4. The pharmaceutical composition of any of claims 1-3, wherein said 
composition when tested in-vitro by the USP Apparatus I (Basket) method of U.S. 
Pharmacopeia XXTV (2000) at 100 rpm in 900 ml simulated, gastric fluid (SGF) at 
37°C provides a dissolution rate of said naloxone hydrochloride which is within ± 
30% relative to. the dissolution rate of said oxycodone hydrochloride at 1 hour, 4 
hours and 12 hours. 

5. The pharmaceutical composition of any of claims 1-3, wherein the 
dosage form provides effective pain relief for at least 12 hours after steady state oral 
administration to human patients. 

6. The pharmaceutical composition of any of claims 1-3, wherein the 
oxycodone hydrochloride and title naloxone hydrochloride are substantially 
interdispersed in a matrix further comprising a sustained release excipient. 

7. The pharmaceutical composition of claim 4, wherein said naloxone 
hydrochloride has an in-vitro dissolution rate which is within ± 20% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 
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8. The pharmaceutical composition of claim 4, wherein said naloxone 
hydrochloride has an in- vitro dissolution rate which is within ± 10% relative to the 
dissolution rate of said oxycodone hydrochloride at at 1 hour, 4 hours and 12 hours. 

9. The pharmaceutical composition of any of claims 1-3, wherein the in- 
vitro dissolution rate of the oxycodone hydrochloride and naloxone hydrochloride is 
from about 20 to about 60 % (by weight) oxycodone hydrochloride and from about 20 
to about 60 % (by weight) naloxone hydrochloride released at 1 hour; from about 30 
to about 75 % (by weight) oxycodone hydrochloride and from about 30 % to about 75 

" % (by weight) naloxone hydrochloride released at 2 hours; from about 40 to about 90 
% (by weight) oxycodone hydrochloride and from about 40 to about 90 % (by weight) 
naloxone hydrochloride released at 4 hours; greater than about 60 % (by weight) 
oxycodone hydrochloride and greater than about 60 % (by weight) naloxone 
hydrochloride released at 8 hours; and greater than about 70 % (by weight) 
oxycodone hydrochloride and greater than about 70% (by weight) naloxone 
hydrochloride released at 12 hours. 

■ 10. The pharmaceutical composition of any of claims 1-3, wherein the in- 
vitro dissolution rate of the oxycodone hydrochloride and naloxone hydrochloride is 
from about 30 to 60 % (by weight) oxycodone hydrochloride and from about 30 to 
about 60 % (by weight) naloxone hydrochloride released at 1 hour; from about 40 to 
about 70 % (by weight) oxycodone hydrochloride and from about 40 % to about 70 % 
(by weight) naloxone hydrochloride released at 2 hours; from about 55 to about 90 % 
(by weight) oxycodone hydrochloride and from about 55 to about 90 % (by weight) 
naloxone hydrochloride released at 4 hours; greater than about 70 % (by weight) 
oxycodone hydrochloride and greater than about 70 % (by weight) naloxone 
hydrochloride released at 8 hours; and greater than about 80 % (by weight) 
oxycodone hydrochloride and greater than about 80% (by weight) naloxone 
hydrochloride released at 12 hours. 

11. A pharmaceutical composition comprising about 10 mg to about 40 mg 
oxycodone or a pharmaceutically acceptable salt thereof and 0.65 to 0.90 mg 
naloxone or a pharmaceutically acceptable salt thereof in a dosage form, wherein said 
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composition when tested in-vitro by the USP Apparatus I (Basket) method of U.S. . 
Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 
37°C provides a dissolution rate of said naloxone or pharmaceutical^ acceptable salt 
thereof which is within ± 20% relative to the dissolution rate of said oxycodone or 
pharmaceutically acceptable salt thereof at 1 hour, 4 hours and 12 hours. 

12. The pharmaceutical composition of any of claims 1-3, which provides 
a mean AUC of plasma oxycodone within 80% to 125% of the mean AUC of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

13. The pharmaceutical composition of any of claims 1-3 which provides a 
mean AUC of plasma oxycodone within 90% to 110% of the mean AUC of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

14. The pharmaceutical composition of any of claims 1-3, which provides 
a mean AUC of plasma oxycodone within 95% to 105% of the mean AUC of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

15. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 50% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects. 

16. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 65% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
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(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects). 

17. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 80% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects. 

18. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 180 pg/ml upon single dose 
administration to a population of human subjects. 

19. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 150 pg/ml upon single dose 
administration to a population of human subjects. 

20. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 100 pg/ml upon single dose 
administration to a population of human subjects. 

21. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 50 pg/ml upon single dose 
administration to a population of human subjects. 

22. The pharmaceutical composition of any of claims 1-3, which provides 

a mean Cmax of plasma naloxone of less than 10 pg/ml upon single dose 
administration to a population of human subjects. 

23. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 5 pg/ml upon single dose 
administration to a population of human subjects. 

24. A pharmaceutical composition comprising about 10 mg to about 40 mg 
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oxycodone or a pharmaceutically acceptable salt thereof in sustained release form and 
an amount of naloxone or a pharmaceutically acceptable salt thereof to provide a 
mean Cmax of plasma naloxone of less than 5 pg/ml upon single dose administration 
to a population of human subjects. 

25. A pharmaceutical composition comprising oxycodone or a 
pharmaceutically acceptable salt thereof in an amount that is the oxycodone base 
equivalent of about 10-40 mg oxycodone hydrochloride and naloxone or a 
pharmaceutically acceptable salt thereof in an amount that is the equivalent of 0.65 to 
0.75 mg naloxone base in a dosage form that provides sustained release of at least the 
oxycodone or pharmaceutically acceptable salt thereof. 

26. The pharmaceutical composition of claim 1 or 25 comprising 10 mg 
oxycodone hydrochloride. 

21. The pharmaceutical composition of claim 2 or 25 comprising 20 mg 
oxycodone hydrochloride. 

28. The pharmaceutical composition of claim 3 or 25 comprising 40 mg 
oxycodone hydrochloride. 

29. A method of treating pain in a human patient comprising orally 
administering a pharmaceutical composition comprising about 10 mg to about 40 mg 
oxycodone or a pharmaceutically acceptable salt thereof and 0.65 to 0.90 mg 
naloxone or a pharmaceutically acceptable salt thereof to a patient in pain, said 
composition providing a sustained release of at least the oxycodone or 
pharmaceutically acceptable salt thereof. 

30. The method of claim 29, further comprising orally administering said 
composition every 12 hours at least until steady state is achieved. 

31. A method of preparing a sustained release dosage form comprising 
incorporating 0.65 to 0.90 mg naloxone or a pharmaceutically acceptable salt thereof 
into a pharmaceutical composition comprising about 10 to about 40 mg oxycodone or , 
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pharmaceutically acceptable salt thereof, said composition providing a sustained 
release of at least the oxycodone or pharmaceutically acceptable salt thereof. 

32. A method of reducing the parenteral abuse of an oxycodone sustained 
release product comprising incorporating 0.65 to 0.90 mg naloxone or a 
pharmaceutically acceptable salt thereof into an oxycodone sustained release product 
comprising about 10 to about 40 mg oxycodone or pharmaceutically acceptable salt 
thereof. 

33. The use of naloxone or a pharmaceutically acceptable salt thereof in 
the preparation of a medicament to reduce the parenteral abuse of an oxycodone 
sustained release product, said medicament comprising 0.65 to 0.90 mg naloxone or a 
pharmaceutically acceptable salt thereof. 

34. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

35.. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 40 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

36. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
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naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising about 40 mg oxycodone hydrochloride and 
0.65 to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form 
that provides sustained release of at least the oxycodone hydrochloride. 

37. A kit for the treatment of pain comprising: a container comprising at 
least one formulation comprising about 10 to about 40 mg oxycodone or a 
pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 
acceptable salt thereof; said kit further comprising indicia indicating the use of said 
formulation. . t 

38. The kit of claim 37, wherein said formulation comprises from 0.65 to 
0.9 mg naloxone or a pharmaceutically acceptable salt thereof. 

39. The kit of claim 37, wherein said indicia indicates that said use is to 
reduce the parenteral abuse of said formulation. 

40. The pharmaceutical formulation of claim 9 wherein said composition 
when tested in- vitro by the USP Apparatus I (Basket) method of U.S. Pharmacopeia 
XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 37°C provides a 
dissolution rate of said naloxone hydrochloride which is within ± 30% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 

41. The pharmaceutical formulation of claim 10 wherein said composition 
when tested in-vitro by the USP Apparatus I (Basket) method of U.S. Pharmacopeia 
XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 37°C provides a 
dissolution rate of said naloxone hydrochloride which is within ± 30% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 
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Figure 1 - Manufacturing Flow Diagram 
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Figure <3» 

Mean Plasma Naloxone Concentration-Time Profiles Following Each Treatment 
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Figure 3 

Spaghetti Plots of Individual Plasma Concentrations of Naloxone 
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PHARMACEUTICAL COMBINATIONS OF OXYCODONE AND 



NALOXONE 



BACKGROUND OF THE INVENTION 



Oxycodone formulations are sometimes the subject of abuse. A particular 
dose of oxycodone may be more potent when administered parenterally as compared 
to the same dose administered orally. One mode of abuse of oral oxycodone 
formulations involves putting the active agent in solution and injecting it Opioid 
antagonists have been combined with certain opioid agonists in order to deter the 
parenteral abuse of these drugs. 

In the prior art, the combination of immediate release pentazocine and 
naloxone has been utilized in tablets available in the United States, commercially 
available as Talwin®Nx from Sanofi-Winthrop. Talwin®Nx contains immediate 
release pentazocine hydrochloride equivalent to 50 mg base and naloxone 
hydrochloride equivalent to 0.5 mg base. A fixed combination therapy comprising 
tilidine (50 mg) and naloxone (4 mg) has been available in Germany for the 
management of pain since 1978 (Valoron®N, Goedecke). A fixed combination of 
buprenorphine and naloxone was introduced in 1991 in New Zealand (Temgesic®Nx, 
Reckitt & Colman) for the treatment of pain. 

Purdue Pharma L.P currently has marketed sustained-release oxycodone in 
dosage forms containing 10, 20, 40, 80 and 160 mg oxycodone hydrochloride under 
the tradename OxyContin®. 

U.S. Patent Nos. 5,266,331; 5,508,042; 5,549,912 and 5,656,295 disclose 
sustained release oxycodone formulations. 

U.S. Patent Nos. 4,769,372 and 4,785,000 to Kreek purport to describe 
methods of treating patients suffering from chronic pain or chronic cough without 
provoking intestinal dysmotility by administering 1 to 2 dosage units comprising from 
about 1.5 to about 100 mg of opioid analgesic or antitussive and from about 1 to about 
18 mg of an opioid antagonist having little to no systemic antagonist activity when 
administered orally, from 1 to 5 times daily. 

U.S. Patent No. 5,472,943 to Crain et al. purports to describe methods of 
enhancing the analgesic potency of bimodally acting opioid agonists by administering 
the agonist with an opioid antagonist 
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U.S. Patent No. 3,773,955 purports to describe immediate release formulations 
comprising opioid agonists in combination with .1 to 2.5 mg naloxone. 

All documents cited herein, including the foregoing are incorporated by 
reference in their entireties for all purposes. 



It is an object of the invention to provide an oral dosage form comprising 
oxycodone or a salt thereof. 

It is an object of certain embodiments of the invention to provide an oral 
dosage form of oxycodone or salt thereof which is subject to less parenteral abuse 
than other dosage forms. 

It is an object of certain embodiments of the invention to provide an oral 
dosage form of oxycodone or salt thereof which is less attractive to addicts than other 
dosage forms. 

It is an object of certain embodiments of the invention to provide an oral 
dosage form of oxycodone or salt thereof which is subject to less diversion than other 
dosage forms. 

It is an object of certain embodiments of the invention to provide a method of 
treating pain in human patients with an oral dosage form of oxycodone or salt thereof 
while reducing the abuse potential of the dosage form. 

It is an object of certain embodiments of the invention to provide a method of 
manufacturing an oral dosage form of oxycodone or salt thereof such that it has less 
abuse potential. 

These objects and others are achieved by the present invention, which is 
directed to a pharmaceutical composition comprising from 10 to 40 mg of oxycodone 
or a pharmaceutically acceptable salt thereof and 0.65 to 0.90 mg naloxone or a 
pharmaceutical^ acceptable salt thereof. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
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naloxone hydrochloride in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 40 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a pharmaceutical 
composition comprising about 40 mg oxycodone hydrochloride and 0.80 to 0.90 mg 
naloxone hydrochloride dihydrate in a dosage form that provides sustained release of 
at least the oxycodone hydrochloride. 

In certain embodiments of the invention disclosed herein, the dosage form 
provides sustained release of the naloxone or pharmaceutically acceptable salt thereof. 

In certain embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the dosage form when tested in-vitro by 
the USP Apparatus I (Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm 
in 900 ml simulated gastric fluid (SGF) at 37°C provides a dissolution of the naloxone 
or pharmaceutically acceptable salt thereof which is within ± 30% relative to the 
dissolution rate of the oxycodone or pharmaceutically acceptable salt thereof at 1 
hour, 4 hours and 12 hours. For example, if the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof is 40% at 1 hour, the dissolution rate of the 
naloxone or pharmaceutically acceptable salt thereof would be from 28% to 52%. 

In certain of the above embodiments, the naloxone or pharmaceutically 
acceptable salt thereof has an in-vitro dissolution rate at the 1 hour, 4 hour and 12 
hour time points within ± 20% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof; alternatively within ±10% relative to the 
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dissolution rate of the oxycodone or pharmaceutically acceptable salt thereof; or 
alternatively- within ± 5% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof. 

In other embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the in-vitro dissolution rate of the 
oxycodone or pharmaceutical^ acceptable salt thereof and naloxone or 
pharmaceutical^ acceptable salt thereof when measured by the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C is from about 20 to about 60 % (by weight) oxycodone or 
pharmaceutically acceptable salt thereof and from about 20 to about 60 % (by weight) 
naloxone or pharmaceutical^ acceptable salt thereof released at 1 hour; from about 30 
to about 75 % (by weight) oxycodone or pharmaceutical^ acceptable salt thereof and 
from about 30 % to about 75 % (by weight) naloxone or pharmaceutical^ acceptable 
salt thereof released at 2 hours; from about 40 to about 90 % (by weight) oxycodone 
or pharmaceutically acceptable salt thereof and from about 40 to about 90 % (by 
weight) naloxone or pharmaceutically acceptable salt thereof released at 4 hours; 
greater than about 60 % (by weight) oxycodone or pharmaceutically acceptable salt 
thereof and greater than about 60 % (by weight) naloxone or pharmaceutically 
acceptable salt thereof released at 8 hours; and greater than about 70 % (by weight) 
oxycodone or pharmaceutically acceptable salt thereof and greater than about 70% 
(by weight) naloxone or pharmaceutically acceptable salt thereof released at 12 hours. 

In other embodiments which provide sustained release of the oxycodone or 
salt thereof and the naloxone or salt thereof, the in-vitro dissolution rate of the 
oxycodone or pharmaceutically acceptable salt thereof and naloxone or 
pharmaceutically acceptable salt thereof when measured by the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C is from about 30 to 60 % (by weight) oxycodone or 
pharmaceutically acceptable salt thereof and from about 30 to about 60 % (by weight) 
naloxone or pharmaceutically acceptable salt thereof released at 1 hour, from about 40 
to about 70 % (by weight) oxycodone or pharmaceutically acceptable salt thereof and 
from about 40 % to about 70 % (by weight) naloxone or pharmaceutically acceptable 
salt thereof released at 2 hours; from about 55 to about 90 % (by weight) oxycodone 
or pharmaceutically acceptable salt thereof and from about 55 to about 90 % (by 
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weight) naloxone or phaimaceutically acceptable salt thereof released at 4 hours; 
greater than about 70 % (by weight) oxycodone or pharmaceutically acceptable salt 
thereof and greater than about 70 % (by weight) naloxone or pharmaceutically 
acceptable salt thereof released at 8 hours; and greater than about 80 % (by weight) 
oxycodone or pharmaceutically acceptable salt thereof and greater than about 80% 
(by weight) naloxone or pharmaceutically acceptable salt thereof released at 12 hours. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean AUC of plasma oxycodone within 80% to 125% of the 
mean AUC of plasma oxycodone provided by an oxycodone base equivalent amount 
of a controlled release reference product (OxyContin® as described in the Physician's 
Desk Reference 2002) upon single dose administration to a population of human 
subjects. In other embodiments, the mean AUC of plasma oxycodone is within 90% 
to 110%, or 95% to 105% of the mean AUC of plasma oxycodone provided by an 
oxycodone base equivalent amount of the controlled release reference product upon 
single dose administration to a population of human subjects. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean Cmax of plasma naloxone which is at least 50% less than 
the mean Cmax of plasma naloxone provided by a naloxone base equivalent amount 
of an immediate release reference product containing naloxone hydrochloride, i.e., 
Talwin® Nx as described in the Physician's Desk Reference 2002. In other 
embodiments, the mean Cmax of plasma naloxone is at least 65% less than, or at least 
80% less than the mean Cmax of plasma naloxone provided by a naloxone base 
equivalent amount of the immediate release reference product containing naloxone 
hydrochloride, i.e., Talwin® Nx as described in the Physician's Desk Reference 2002. 

In certain embodiments, the pharmaceutical composition of the present 
invention provides a mean Cmax of plasma naloxone of less than 180 pg/ml, less than 
150 pg/ml or less than 100 pg/ml upon single dose administration to a population of 
human subjects. In more preferred embodiments, the mean Cmax of plasma naloxone 
is less than 50 pg/ml, less than 10 pg/ml or less than 5 pg/ml upon single dose 
administration to a population of human subjects. 

In certain embodiments, the pharmaceutical composition of the present 
invention contains any amount of naloxone or a pharmaceutically acceptable salt 
thereof to provide a mean Cmax of plasma naloxone of less than 5 pg/ml upon single 
dose administration to a population of human subjects. 
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In certain embodiments of the invention disclosed herein, the dosage form 
provides effective pain relief for at least 12 hours after steady state oral administration 
to human patients. 

In certain embodiments of the invention disclosed herein, the dosage form 
provides effective pain relief for at least 24 hours after steady state oral administration 
to human patients. 

In certain embodiments of the invention disclosed herein, the dosage form 
comprises a matrix comprising the oxycodone hydrochloride and the naloxone 
hydrochloride interdispersed in a sustained release excipient 

In certain embodiments, the invention is directed to a method of reducing the 
potential of parenteral abuse of an oxycodone formulation comprising preparing the 
compositions disclosed herein. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described herein. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described every 12 hours at least until steady state is achieved. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a sustained release oral dosage 
form as described every 24 hours at least until steady state is achieved. 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a pharmaceutical composition as 
disclosed herein that provides effective pain relief for at least 12 hours after steady 
state oral administration to the patient 

In certain embodiments, the invention is directed to a method of treating pain 
in a human patient comprising orally administering a pharmaceutical composition as 
disclosed herein that provides effective pain relief for at least 24 hours after steady 
state oral administration to the patient 

In certain embodiments, the invention is directed to a method of 
manufacturing a sustained release oral dosage form comprising combining oxycodone 
or a pharmaceutically acceptable salt thereof with a sustained release excipient to 
fonn a oxycodone/excipient combination; adding naloxone or a pharmaceutically 
acceptable salt thereof to the oxycodone/excipient combination; and forming a 



6 



WO 03/007802 



PCT/US02/23126 



sustained release oral dosage form of oxycodone or a pharmaceutically acceptable salt 
thereof and naloxone or a pharmaceutically acceptable salt thereof. Alternatively, the 
naloxone can be combined first with excipient, with the oxycodone added to the 
naloxone/excipient mixture. In other embodiments, the oxycodone, and the naloxone 
can be combined concurrently or before combination with the excipient. In certain 
embodiments, one agent is not pretreated to be in sustained release form prior to 
combination with the other agent. 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 10 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
acceptable salt thereof equivalent to about 20 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
acceptable salt thereof equivalent to about 40 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a method of treating pain 
comprising administering a pharmaceutical composition comprising an amount of 
oxycodone or pharmaceutically acceptable salt thereof equivalent to about 10 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising an amount of oxycodone or pharmaceutically 
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acceptable salt thereof equivalent to about 20 mg oxycodone hydrochloride and 0.65 
to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride and thereafter 
increasing the dosage by administering a pharmaceutical composition comprising an 
amount of oxycodone or pharmaceutically acceptable salt thereof equivalent to about 
40 mg oxycodone hydrochloride and 0.65 to 0.90 nig naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

In certain embodiments, the invention is directed to a kit for the treatment of 
pain comprising a container comprising at least one formulation comprising about 10 
to about 40 mg oxycodone or a pharmaceutically acceptable salt thereof and naloxone 
or a pharmaceutically acceptable salt thereof; the kit further comprising indicia 
indicating the use of the formulation. In certain embodiments, the formulation of the 
kit comprises from 0.65 to 0.9 mg naloxone or a pharmaceutically acceptable salt 
thereof and in certain embodiments the indicia indicates that the use is to reduce the 
parenteral abuse of the formulation. 

The term "sustained release" is defined for purposes of the present invention 
as the release of the oxycodone or salt thereof to maintain blood (e.g., plasma) 
concentrations within the therapeutic range but below toxic levels over an extended 
period of time as compared to an immediate release product, e.g., from about 12 to 
about 24 hours. Preferably the sustained release is sufficient to provide a twice-a-day 
or a once-a-day formulation. In certain embodiments, the release rate of the naloxone 
or salt thereof is within ± 30% relative to the dissolution rate of the oxycodone or 
pharmaceutically acceptable salt thereof at 1 hour, 4 hours and 12 hours. 

The term "parenterally" as used herein includes subcutaneous injections, 
intravenous, intramuscular, intrasternal injection, infusion techniques or other 
methods of injection known in the art. 

Unless otherwise noted, the term "oxycodone" means oxycodone base. Unless 
otherwise noted, the term "naloxone" means naloxone base. The term salt means a 
pharmaceutically acceptable salt 

The term "steady state" means that the amount of the drug reaching the system 
is approximately the same as the amount of the drug leaving the system. Thus at 
"steady state", the patient's body eliminates the drug at approximately the same rate 
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that the drug becomes available to the patient's system through absorption into the 
blood stream. 

The term "parenterally effective amount of naloxone or pharmaceutically 
acceptable salt thereof means that the naloxone or pharmaceutically acceptable salt 
thereof is in an amount that is sufficient to antagonize or partially antagonize the 
effect of the oxycodone upon parenteral administration of the dosage form and below 
an amount that antagonizes or partially antagonizes the effect of the oxycodone upon 
oral administration of the dosage form. 

The term "mean" unless otherwise specified refers to the arithmetic mean. 

The term "human subject" means a healthy human subject with normal 
metabolism as understood by one skilled in the art. 



Figure 1 is a flow diagram of a method of producing an embodiment of the 
present invention. 

Figures 2 A, 2B, 2C, and 2D are graphical representations of the mean of the 
observed plasma concentration-time profiles for naloxone for the four treatment arms 
of Example 8. 

Figures 3 A, 3B, 3C and 3D are a graphical representations of the observed 
individual plasma concentration-time profiles for naloxone for the four treatment 
arms. 

Figure 4 is a graphical representation of the mean plasma concentrations of 
oxycodone over time following both treatments in Example 9. 

Figure 5 is a graphical representation of the mean observed plasma 
concentration over time for naloxone for all subjects evaluable for safety. 

Figure 6 is a graphical representation of the mean observed plasma 
concentration over time by gender for naloxone for all subjects evaluable for safety. 



The dosage form of the present invention contains an amount of oxycodone or 
pharmaceutically acceptable salts thereof equivalent to about 10 to about 40 mg of 
oxycodone hydrochloride. Particularly preferred dosages of oxycodone hydrochloride 
are about 10 mg, about 20 mg, about 30 mg or about 40 mg. The oxycodone or salt 
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thereof is formulated with suitable phaimaceutically acceptable excipients to provide 
a sustained release of the oxycodone. 

The dosage form of the present invention contains about 0.65 to about 0.90 mg 
of naloxone or phaimaceutically acceptable salts thereof. Particularly preferred 
dosage ranges of naloxone salt are about 0.82 to about 0.88 mg, and about 0.84 to 
about 0.86 mg. Particularly preferred dosages have about 0.85 mg of naloxone salt. 
Particularly preferred dosage ranges of naloxone base are about 0.65 to about 0.75 
mg, and about 0.67 to about 0.73 mg. Particularly preferred dosages have about 0.70 
mg of naloxone base. 

The dosage form of the present invention contains an amount of naloxone or 
phaimaceutically acceptable salts thereof equivalent to about 0.65 to about 0.90 mg of 
naloxone hydrochloride dihydrate. Particularly preferred dosage ranges of naloxone 
hydrochloride dihydrate are about 0.82 to about 0.88 mg, or about 0.84 to about 0.86 
mg. Particularly preferred dosages have about 0.85 mg of naloxone hydrochloride 
dihydrate. Particularly preferred dosage ranges of naloxone base are about 0.65 to 
about 0.75 mg, or an equivalent amount of a salt thereof and about 0.67 to about 0.73 
mg or an equivalent amount of a salt thereof. Particularly preferred dosages have 
about 0.70 mg of naloxone base or an equivalent amount of a salt thereof. 

The naloxone or salt thereof can be formulated to provide immediate release 
or can be combined with suitable pharmaceutically acceptable excipients to provide a 
sustained release of the naloxone or salt thereof. The rate of sustained release of the 
naloxone or salt thereof can be the same or different than the rate of sustained release 
of the oxycodone or salt thereof. Particularly preferred embodiments of the present 
invention are dosage forms which comprise 10 mg oxycodone hydrochloride and 0.85 
mg naloxone hydrochloride; 20 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride; 30 mg oxycodone hydrochloride and 0.85 mg naloxone hydrochloride; 
40 mg oxycodone hydrochloride and 0.85 mg naloxone hydrochloride; or equivalent 
amounts of oxycodone base, naloxone base or other pharmaceutically acceptable salts 
thereof. Hydrochloride salts of oxycodone and naloxone are particularly preferred. 

Other particularly preferred embodiments of the present invention are dosage 
forms which comprise 10 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate; 20 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate; 30 mg oxycodone hydrochloride and 0.85 mg naloxone 



10 



WO 03/007802 



PCT/US02/23126 



hydrochloride dihydrate; or 40 mg oxycodone hydrochloride and 0.85 mg naloxone 
hydrochloride dihydrate. 

In embodiments wherein the agents are both in sustained release, the dosage 
form preferably releases the oxycodone or pharmaceutically acceptable salt thereof 
and the naloxone or pharmaceutically acceptable salt thereof to provide in-vitro 
dissolution rates when measured by the USP Apparatus I (Basket) method of U.S. 
Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 
37°C in accordance with the objects of the invention. 

The disclosed range of naloxone or salt thereof in the present invention is a 
parenterally effective amount to deter intravenous abuse by at least partially blocking 
the opioid effects of oxycodone if the formulation is dissolved and parenterally 
administered. Preferably the amount is also sufficient upon parenteral administration 
in most physically dependent individuals, to precipitate a moderate to severe 
withdrawal syndrome that is very similar to that seen after abrupt withdrawal of 
opioids. The most common symptoms of the withdrawal syndrome include anorexia, 
weight loss, pupillary dilation, chills alternating with excessive sweating, abdominal 
cramps, nausea, vomiting, muscle spasms, hyperirritability, lachrymation, rinorrhea, 
goose flesh and increased heart rate. The amount of naloxone should not cause an 
adverse effect or a reduction in analgesic efficacy upon oral administration to a 
patient in pain. 

SUSTAINED RELEASE DOSAGE FORMS 
The oxycodone (or oxycodone salt) and optionally the naloxone (or naloxone 
salt) is formulated as a sustained release oral formulation in any suitable tablet, coated 
tablet or multiparticulate formulation known to those skilled in the art The sustained 
release dosage form may include a sustained release material which is incorporated 
into a matrix along with the oxycodone or salt thereof with or without the naloxone or 
salt thereof. For example, oxycodone salt can be incorporated in a sustained release 
matrix and naloxone salt can be separate from the matrix or can be incorporated into 
the matrix. 

The sustained release dosage form may optionally comprise particles 
containing oxycodone or salt thereof with or without the naloxone or salt thereof In 
certain embodiments, the particles have a diameter from about 0.1 mm to about 2.5 
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mm, preferably from about 0.5 mm to about 2 mm. The naloxone or naloxone salt 
may be incorporated into particles which contain oxycodone or oxycodone salt, or 
may be incorporated into a tablet or capsule containing oxycodone or oxycodone salt 
particles. Preferably, the particles are film coated with a material that permits release 
of the active(s) at a sustained rate in an aqueous medium. The film coat is chosen so 
as to achieve, in combination with the other stated properties, a desired in-vitro 
release rate. The sustained release coating formulations of the present invention 
should be capable of producing a strong, continuous film that is smooth and elegant, 
capable of supporting pigments and other coating additives, non-toxic, inert, and 
tack-free. 



In certain embodiments of the present invention a hydrophobic material is 
used to coat inert pharmaceutical beads such as nu pariel 1 8/20 beads, and a plurality 
of the resultant solid sustained release beads may thereafter be placed in a gelatin 
capsule in an amount sufficient to provide an effective sustained release dose when 
ingested and contacted by an environmental fluid, e.g., gastric fluid or dissolution 
media. In certain embodiments the naloxone or naloxone salt may be coated onto a 
sustained release bead containing oxycodone or oxycodone salt, or may be placed in a 
capsule with the sustained release oxycodone or oxycodone salt beads. 

The sustained release bead formulations of the present invention slowly 
release the agent(s) of the present invention, e.g., when ingested and exposed to 
gastric fluids, and then to intestinal fluids. The sustained release profile of the 
formulations of the invention can be altered, for example, by varying the amount of 
overcoating with the hydrophobic material, altering the manner in which a plasticizer 
is added to the hydrophobic material, by varying the amount of plasticizer relative to 
hydrophobic material, by the inclusion of additional ingredients or excipients, by 
altering the method of manufacture, etc. The dissolution profile of the ultimate 
product may also be modified, for example, by increasing or decreasing the thickness 
of the retardant coating. 

Spheroids or beads coated with the agent(s) of the present are prepared, e.g., 
by dissolving the agent(s) in water and then spraying the solution onto a substrate, for 
example, nu pariel 18/20 beads, using a Wuster insert Optionally, additional 
ingredients are also added prior to coating the beads in order to assist the binding of 
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the agent(s) to the beads, and/or to color the solution, etc. For example, a product 
which includes hydroxypropylmethylcellulose, etc. with or without colorant (e.g., 
Opadry®, commercially available from Colorcon, Inc.) may be added to the solution 
and the solution mixed (e.g., for about 1 hour) prior to application of the same onto 
the beads. The resultant coated substrate, in this example beads, may then be 
optionally overcoated with a barrier agent, to separate the active(s) from the 
hydrophobic sustained release coating. An example of a suitable barrier agent is one 
which comprises hydroxypropylmethylcellulose. However, any film-former known in 
the art may be used. It is preferred that the barrier agent does not affect the dissolution 
rate of the final product. 

The beads may then be overcoated with an aqueous dispersion of the 
hydrophobic material. The aqueous dispersion of hydrophobic material preferably 
further includes an effective amount of plasticizer, e.g. triethyl citrate. Pre-formulated 
aqueous dispersions of ethylcellulose, such as Aquacoat® or Surelease®, may be used. 
If Surelease® is used, it is not necessary to separately add a plasticizer. Alternatively, 
pre-formulated aqueous dispersions of acrylic polymers such as Eudragit® can be 
used. 

The coating solutions of the present invention preferably contain, in addition 
to the film-former, plasticizer, and solvent system (i.e., water), a colorant to provide 
elegance and product distinction. Color may be added to the solution of the 
therapeutically active agent instead, or in addition to the aqueous dispersion of 
hydrophobic material. For example, color may be added to Aquacoat® via the use of 
alcohol or propylene glycol based color dispersions, milled aluminum lakes and 
opacifiers such as titanium dioxide by adding color with shear to water soluble 
polymer solution and then using low shear to the plasticized Aquacoat®. 
Alternatively, any suitable method of providing color to the formulations of the 
present invention may be used. Suitable ingredients for providing color to the 
formulation when an aqueous dispersion of an acrylic polymer is used include 
titanium dioxide and color pigments, such as iron oxide pigments. The incorporation 
of pigments, may, however, increase the retard effect of the coating. 

Plasticized hydrophobic material may be applied onto the substrate comprising 
the agent(s) by spraying using any suitable spray equipment known in the art. In a 
preferred method, a Wurster fluidized-bed system is used in which an air jet, injected 
from underneath, fluidizes the core material and effects drying while the acrylic 
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polymer coating is sprayed on, A sufficient amount of the hydrophobic material to 
obtain a predetermined sustained release of the agent(s) when the coated substrate is 
exposed to aqueous solutions, e.g. gastric fluid, may be applied. After coating with 
the hydrophobic material, a further overcoat of a film-former, such as Opadry®, is 
optionally applied to the beads. This overcoat is provided, if at all, in order to 
substantially reduce agglomeration of the beads. 

The release of the agent(s) from the sustained release formulation of the 
present invention can be further influenced, i.e., adjusted to a desired rate, by the 
addition of one or more release-modifying agents, or by providing one or more 
passageways through the coating. The ratio of hydrophobic material to water soluble 
material is determined by, among other factors, the release rate required and the 
solubility characteristics of the materials selected. 

The release-modifying agents which function as pore-formers may be organic 
or inorganic, and include materials that can be dissolved, extracted or leached from 
the coating in an environment of use. The pore-formers may comprise one or more 
hydrophilic materials such as hydroxypropylmethylcellulose. 

The sustained release coatings of the present invention can also include 
erosion-promoting agents such as starch and gums. 

The sustained release coatings of the present invention can also include 
materials useful for making microporous lamina in the environment of use, such as 
polycarbonates comprised of linear polyesters of carbonic acid in which carbonate 
groups reoccur in the polymer chain. 

The release-modifying agent may also comprise a semi-permeable polymer. 

In certain preferred embodiments, the release-modifying agent is selected from 
hydroxypropylmethylcellulose, lactose, metal stearates, and mixtures of any of the 
foregoing. 

The sustained release coatings of the present invention may also include an 
exit means comprising at least one passageway, orifice, or the like. The passageway 
may be formed by such methods as those disclosed in U.S. Patent Nos. 3,845,770; 
3,916,899; 4,063,064; and 4,088,864 . The passageway can have any shape such as 
round, triangular, square, elliptical, irregular, etc. 
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MATRIX FORMULATIONS 



In other embodiments of the present invention, the sustained release 
formulation is achieved via a matrix optionally having a sustained release coating as 
set forth herein. The materials suitable for inclusion in a sustained release matrix may 
depend on the method used to form the matrix. 

For example, a matrix in addition to the oxycodone (or oxycodone salt) and 
optional naloxone (or naloxone salt) may include: 

Hydrophilic and/or hydrophobic materials, such as gums, cellulose ethers, 
acrylic resins, protein derived materials; the list is not meant to be exclusive, and any 
pharmaceutically acceptable hydrophobic material or hydrophilic material which is 
capable of imparting sustained release of the agent(s) and which melts (or softens to 
the extent necessary to be extruded) may be used in accordance with the present 
invention. 

Digestible, long chain (Cg-Cso, especially C12-C40), substituted or 
unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty 
acids, mineral and vegetable oils and waxes, and stearyl alcohol; and polyalkylene 
glycols. 

Of these polymers, acrylic polymers, especially Eudragit® RSPO - the 
cellulose ethers, especially hydroxyalkylcelluloses and carboxyalkylcelluloses, are 
preferred. The oral dosage form may contain between 1% and 80% (by weight) of at 
least one hydrophilic or hydrophobic material. 

When the hydrophobic material is a hydrocarbon, the hydrocarbon preferably 
has a melting point of between 25° and 90°C. Of the long chain hydrocarbon 
materials, fatty (aliphatic) alcohols are preferred. The oral dosage form may contain 
up to 60% (by weight) of at least one digestible, long chain hydrocarbon. 

Preferably, the oral dosage form contains up to 60% (by weight) of at least one 
polyalkylene glycol. 

The hydrophobic material is preferably selected from the group consisting of 
alkylcelluloses, acrylic and methacrylic acid polymers and copolymers, shellac, zein, 
hydrogenated castor oil, hydrogenated vegetable oil, or mixtures thereof. In certain 
preferred embodiments of the present invention, the hydrophobic material is a 
pharmaceutically acceptable acrylic polymer, including but not limited to acrylic acid 
and methacrylic acid copolymers,, methyl methacrylate, methyl methacrylate 
copolymers, ethoxyethyl methacrylates, cyanoethyl methacrylate, aminoalkyl 



15 



WO 03/007802 



PCT/US02/23126 



methacrylate copolymer, poly(acrylic acid), poly(methacrylic acid), methacrylic acid 
alkylamine. copolymer, poly(methyl methacrylate), poly(methacrylic acid)(anhydride), 
polymethacrylate, polyacrylamide, poly(methacrylic acid anhydride), and glycidyl 
methacrylate copolymers. In other embodiments, the hydrophobic material is selected 
from materials such as hydroxyalkylcelluloses such as hydroxypropylmethylcellulose 
and mixtures of the foregoing. 

Preferred hydrophobic materials are water-insoluble with more or less 
pronounced hydrophilic and/or hydrophobic trends. Preferably, the hydrophobic 
materials useful in the invention have a melting point from about 25° to about 200°C, 
preferably from about 45 °C to about 90°C. Specifically, the hydrophobic material 
may comprise natural or synthetic waxes, fatty alcohols (such as lauryl, myristyl, 
stearyl, cetyl or preferably cetostearyl alcohol), fatty acids, including but not limited 
to fatty acid esters, fatty acid glycerides (mono-, di-, arid tri-glycerides), hydrogenated 
fats, hydrocarbons, normal waxes, stearic aid, stearyl alcohol and hydrophobic and . 
hydrophilic materials having hydrocarbon backbones. Suitable waxes include, for 
example, beeswax, glycowax, castor wax and camauba wax. For purposes of the 
present invention, a wax-like substance is defined as any material which is normally 
solid at room temperature and has a melting point of from about 25° to about 100°C. 

Suitable hydrophobic materials which may be used in accordance with the 
present invention include digestible, long chain (Cg-Cso, especially CU-C40), 
substituted or unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl 
esters of fatty acids, mineral and vegetable oils and natural and synthetic waxes. 
Hydrocarbons having a melting point of between 25° and 90 °C are preferred. Of the 
long chain hydrocarbon materials, fatty (aliphatic) alcohols are preferred in certain 
embodiments. The oral dosage form may contain up to 60% (by weight) of at least 
one digestible, long chain hydrocarbon. 

Preferably, a combination of two or more hydrophobic materials are included 
in the matrix formulations. If an additional hydrophobic material is included, it is 
preferably selected from natural and synthetic waxes, fatty acids, fatty alcohols,- and 
mixtures of the same. Examples include beeswax, camauba wax, stearic acid and 
stearyl alcohol. This list is not meant to be exclusive. 

One particular suitable matrix comprises at least one water soluble 
hydroxyalkyl cellulose, at least one Ci2-C36> preferably C14-C22, aliphatic alcohol and, 
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optionally, at least one polyalkylene glycol. The at least one hydroxyalkyl cellulose is 
preferably a hydroxy (Ci to Ce) alkyl cellulose, such as hydroxypropylcellulose, 
hydroxypropylmethylcellulose and, especially, hydroxyethylcellulose. The amount of 
the at least one hydroxyalkyl cellulose in the present oral dosage form will be 
determined, inter alia, by the precise rate of oxycodone release required. The at least 
one aliphatic alcohol may be, for example, lauryl alcohol, myristyl alcohol or stearyl 
alcohol. In particularly preferred embodiments of the present oral dosage form, 
however, the at least one aliphatic alcohol is cetyl alcohol or cetostearyl alcohol. The 
amount of the at least one aliphatic alcohol in the present oral dosage form will be 
determined, as above, by the precise rate of oxycodone release required. It will also 
depend on whether at least one polyalkylene glycol is present in or absent from the 
oral dosage form. In the absence of at least one polyalkylene glycol, the oral dosage 
form preferably contains between 20% and 50% (by wt) of the at least one aliphatic 
alcohol. When at least one polyalkylene glycol is present in the o^al dosage form, then 
the combined weight of the at least one aliphatic alcohol and the at least one 
polyalkylene glycol preferably constitutes between 20% and 50% (by wt) of the total 
dosage. 

In one embodiment, the ratio of, e.g., the at least one hydroxyalkyl cellulose or 
acrylic resin to the at least one aliphatic alcohol/ polyalkylene glycol determines, to a 
(w/w) of the at least one hydroxyalkyl cellulose to the at least one aliphatic 
alcohol/polyalkylene glycol of between 1:2 and 1:4 is preferred, with a ratio of 
between 1 :3 and 1 :4 being particularly preferred. 

The at least one polyalkylene glycol may be, for example, polypropylene 
glycol or, which is preferred, polyethylene glycol. The number average molecular 
weight of the at least one polyalkylene glycol is preferred between 1,000 and 15,000 
especially between 1,500 and 12,000. 

Another suitable sustained release matrix would comprise an alkylcellulose 
(especially ethyl cellulose), a C 12 to C36 aliphatic alcohol and, optionally, a 
polyalkylene glycol. 

In another preferred embodiment, the matrix includes a phannaceutically 
acceptable combination of at least two hydrophobic materials. 

In addition to the above ingredients, a sustained release matrix may also 
contain suitable quantities of other materials, e.g. diluents, lubricants, binders, 
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granulating aids, colorants, flavorants and glidants that are conventional in the 
pharmaceutical art. 

MATRIX - PARTICULATES 

In order to facilitate the preparation of a solid, sustained release, oral dosage 
form according to this invention, any method of preparing a matrix formulation 
known to those skilled in the art may be used. For example incorporation in the matrix 
may be effected, for example, by (a) forming granules comprising at least one water 
soluble hydroxyalkyl cellulose, and the oxycodone (or oxycodone salt) and optionally 
the naloxone (or naloxone salt); (b) mixing the hydroxyalkyl cellulose containing 
granules with at least one Cn- C36 aliphatic alcohol; and (c) optionally, compressing 
and shaping the granules. Preferably, the granules are formed by wet granulating the 
hydroxalkyl cellulose granules with water. 

In yet other alternative embodiments, a spheronizing agent, together with the 
oxycodone (or oxycodone salt) and optionally the naloxone (or naloxone salt) can be 
spheronized to form spheroids. Microcrystalline cellulose is a preferred spheronizing 
agent. A suitable microcrystalline cellulose is, for example, the material sold as 
Avicel PH 101 (Trade Mark, FMC Corporation). In such embodiments, in addition to 
the active ingredient and spheronizing agent, the spheroids may also contain a binder. 
Suitable binders, such as low viscosity, water soluble polymers, will be well known to 
those skilled in the pharmaceutical art. However, water soluble hydroxy lower alkyl 
cellulose, such as hydroxypropylcellulose, are preferred. Additionally (or 
alternatively) the spheroids may contain a water insoluble polymer, especially an 
acrylic polymer, an acrylic copolymer, such as a methacrylic acid-ethyl acrylate 
copolymer, or ethyl cellulose. In such embodiments, the sustained release coating will 
generally include a hydrophobic material such as (a) a wax, either alone or in 
admixture with a fatty alcohol; or (b) shellac or zein. 

MELT EXTRUSION MATRIX 
Sustained release matrices can also be prepared via melt-granulation or melt- 
extrusion techniques. Generally, melt-granulation techniques involve melting a 
normally solid hydrophobic material, e.g. a wax, and incorporating a powdered drug 
therein. To obtain a sustained release dosage form, it may be necessary to incorporate 
an additional hydrophobic substance, e.g. ethylcellulose or a water-insoluble acrylic 
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polymer, into the molten wax hydrophobic material. Examples of sustained release 
formulations prepared via melt-granulation techniques are found in U.S. Patent No. 
4,861,598. 

The additional hydrophobic material may comprise one or more water- 
insoluble wax-like thermoplastic substances possibly mixed with one or more wax- 
like thermoplastic substances being less hydrophobic than said one or more water- 
insoluble wax-like substances. In order to achieve constant release, the individual 
wax-like substances in the formulation should be substantially non-degradable and 
insoluble in gastrointestinal fluids during the initial release phases. Useful water- 
insoluble wax-like substances may be those with a water-solubility that is lower than 
about 1:5,000 (w/w). 

In addition to the above ingredients, a sustained release matrix may also 
contain suitable quantities of other materials, e.g., diluents, lubricants, binders, 
granulating aids, colorants, flavprants and glidants that are conventional in the 
pharmaceutical art The quantities of these additional materials will be sufficient to 
provide the desired effect to the desired formulation. 

In addition to the above ingredients., a sustained release matrix incorporating 
melt-extruded multiparticulates may also contain suitable quantities of other 
materials, e.g. diluents, lubricants, binders, granulating aids, colorants, flavorants and 
glidants that are conventional in the pharmaceutical art in amounts up to about 50% 
by weight of the particulate if desired. 

Specific examples of pharmaceutical^ acceptable carriers and excipients that 
may be used to formulate oral dosage forms are described in the Handbook of 
Pharmaceutical Excipients. American Pharmaceutical Association (1986). 

MELT EXTRUSION MULTIPARTICULATES 
The preparation of a suitable melt-extruded matrix according to the present 
invention may, for example, include the steps of blending the oxycodone (or 
oxycodone salt) and/or the naloxone (or naloxone salt) together with at least one 
hydrophobic material and preferably the additional hydrophobic material to obtain a 
homogeneous mixture. The homogeneous mixture is then heated to a temperature 
sufficient to at least soften the mixture sufficiently to extrude the same. The. resulting 
homogeneous mixture is then extruded to form strands. The extrudate is preferably 
cooled and cut into multiparticulates by any means known in the art. The strands are 
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cooled and cut into multiparticulates. The multiparticulates are then divided into unit 
doses. The extrudate preferably has a diameter of from about 0.1 to about 5 mm and 
provides sustained release of the therapeutically active agent for a time period of from 
about 8 to about 24 hours. 

An optional process for preparing the melt extrusions of the present invention 
includes directly metering into an extruder a hydrophobic material, the oxycodone (or 
oxycodone salt) and optionally the naloxone (or naloxone salt), and an optional 
binder; heating the homogenous mixture; extruding the homogenous mixture to 
thereby form strands; cooling the strands containing the homogeneous mixture; 
cutting the strands into particles having a size from about 0.1 mm to about 12 mm; 
and dividing said particles into unit doses. In this aspect of the invention, a relatively 
continuous manufacturing procedure is realized. 

The diameter of the extruder aperture or exit port can also be adjusted to vary 
the thickness of the extruded strands. Furthermore, the exit part of the extruder need 
not be round; it can be oblong, rectangular, etc. The exiting strands can be reduced to 
particles using a hot wire cutter, guillotine, etc. 

The melt extruded multiparticulate system can be, for example, in the form of 
granules, spheroids or pellets depending upon the extruder exit orifice. For purposes 
of the present invention, the terms "melt-extruded multiparticulate(s)" and "melt- 
extruded multiparticulate system(s)" and "melt-extruded particles" shall refer to a 
plurality of units, preferably within a range of similar size and/or shape and 
containing one or more active agents and one or more excipients, preferably including 
a hydrophobic material as described herein. In this regard, the melt-extruded 
multiparticulates will be of a range of from about 0.1 to about 12 mm in length and 
have a diameter of from about 0.1 to about 5 mm. In addition, it is to be understood 
that the melt-extruded multiparticulates can be any geometrical shape within this size 
range. Alternatively, the extrudate may simply be cut into desired lengths and divided 
into unit doses of the therapeutically active agent without the need of a spheronization 
step. 

In one preferred embodiment, oral dosage forms are prepared to include an 
effective amount of melt-extruded multiparticulates within a capsule. For example, a 
plurality of the melt-extruded multiparticulates may be placed in a gelatin capsule in 
an amount sufficient to provide an effective sustained release dose when ingested and 
contacted by gastric fluid. 
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In another preferred embodiment, a suitable amount of the multiparticulate 
extrudate is compressed into an oral tablet using conventional tableting equipment 
using standard techniques. Techniques and compositions for making tablets 
(compressed and molded), capsules (hard and soft gelatin) and pills are also described 
in Remingtons Pharmaceutical Sciences, (Arthur Osol, editor), 1553-1593 (1980). 

In yet another preferred embodiment, the extrudate can be shaped into tablets 
as set forth in U.S. Patent No. 4,957,681 (Klimesch, et. al.), described in additional 
detail above. 

Optionally, the sustained release melt-extruded multiparticulate systems or 
tablets can be coated, or the gelatin capsule can be further coated, with a sustained 
release coating such as the sustained release coatings described above. Such coatings 
preferably include a sufficient amount of hydrophobic material to obtain a weight gain 
level from about 2 to about 30 percent, although the overcoat may be greater 
depending upon the desired release rate, among other things. 

The melt-extruded unit dosage forms of the present invention may further 
include combinations of melt-extruded particles (e.g., one group of particles with 
oxycodone (or oxycodone salt) and one group of particles with naloxone (or naloxone 
salt)) before being encapsulated. Furthermore, the unit dosage forms can also include 
an amount of an immediate release agent for prompt release. The immediate release 
agent may be incorporated, e.g., as separate pellets within a gelatin capsule, or may be 
coated on the surface of the multiparticulates after preparation of the dosage forms 
(e.g., sustained release coating or matrix-based). The unit dosage forms of the present 
invention may also contain a combination of sustained release beads and matrix 
multiparticulates to achieve a desired effect. 

The sustained release formulations of the present invention preferably slowly 
release the agent(s), e.g., when ingested and exposed to gastric fluids, and then to 
intestinal fluids. The sustained release profile of the melt-extruded formulations of the 
invention can be altered, for example, by varying the amount of retardant, i.e., 
hydrophobic material, by varying the amount of plasticizer relative to hydrophobic 
material, by the inclusion of additional ingredients or excipients, by altering the 
method of manufacture, etc. 

In other embodiments of the invention, the melt extruded material is prepared 
without the inclusion of the oxycodone (or oxycodone salt) and the naloxone (or 
naloxone salt), which can be added thereafter to the extrudate. Such formulations 
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typically will have the agents blended together with the extruded matrix material, and 
then the mixture would be tableted in order to provide a slow release formulation. 



or more materials suitable for the regulation of release or for the protection of the 
formulation. In one embodiment, coatings are provided to permit either pH-dependent 
or pH-independent release. A pH-dependent coating serves to release the oxycodone 
in desired areas of the gastro-intestinal (GI) tract, e.g., the stomach or small intestine, 
such that an absorption profile is provided which is capable of providing at least about 
eight hours and preferably about twelve hours to up to about twenty-four hours of 
analgesia to a patient. When a pH-independent coating is desired, the coating is 
designed to achieve optimal release regardless of pH-changes in the environmental 
fluid, e.g., the GI tract It is also possible to formulate compositions which release a 
portion of the dose in one desired area of the GI tract, e.g., the stomach, and release 
the remainder of the dose in another area of the GI tract, e.g., the small intestine. 

Formulations according to the invention that utilize pH-dependent coatings to 
obtain formulations may also impart a repeat-action effect whereby unprotected drug 
is coated over the enteric coat and is released in the stomach, while the remainder, 
being protected by the enteric coating, is released further down the gastrointestinal 
tract. Coatings which are pH-dependent may be used in accordance with the present 
invention include shellac, cellulose acetate phthalate (CAP), polyvinyl acetate 
phthalate (PVAP), hydroxypropylmethylcellulose phthalate, and methacrylic acid 
ester copolymers, zein, and the like. 

In certain preferred embodiments, the substrate (e.g., tablet core bead, matrix 
particle) containing the oxycodone or salt thereof and optionally the naloxone or salt 
thereof is coated with a hydrophobic material selected from (i) an alkylcellulose; (ii) 
an acrylic polymer, or (iii) mixtures thereof. The coating may be applied in the form 
of an organic or aqueous solution or dispersion. The coating may be applied to obtain 
a weight gain from about 2 to about 25% of the substrate in order to obtain a desired 
sustained release profile. Coatings derived from aqueous dispersions are described, 
e.g., in detail in U.S. Patent Nos. 5,273,760 and 5,286,493. 



COATINGS 



The dosage forms of the present invention may optionally be coated with one 
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Other examples of sustained release formulations and coatings which may be 
used in accordance with the present invention include U.S. Patent Nos. 5,324,351; 
5,356,467, and 5,472,712. 

ALKYLCELLULOSE POLYMERS 
Cellulosic materials and polymers, including alkylcelluloses, provide 
hydrophobic materials well suited for coating the beads according to the invention. 
Simply by way of example, one preferred alkylcellulosic polymer is ethylcellulose, 
although the artisan will appreciate that other cellulose and/or alkylcellulose polymers 
may be readily employed, singly or in any combination, as all or part of a 
hydrophobic coating according to the invention. 

One commercially-available aqueous dispersion of ethylcellulose is 
Aquacoat® (FMC Corp., Philadelphia^ Pennsylvania, U.S.A.). Aquacoat® is prepared 
by dissolving the ethylcellulose in a water-immiscible organic solvent and then 
emulsifying the same in water in the presence of a surfactant and a stabilizer. After 
homogenization to generate submicron droplets, the organic solvent is evaporated 
under vacuum to form a pseudolatex. The plasticizer is not incorporated in the 
pseudolatex during the manufacturing phase. Thus, prior to using the same as a 
coating, it is necessary to intimately mix the Aquacoat® with a suitable plasticizer 
prior to use. Another aqueous dispersion of ethylcellulose is commercially available 
as Surelease® (Colorcon, Inc., West Point, Pennsylvania, U.S.A.). This product is 
prepared by incorporating plasticizer into the dispersion during the manufacturing 
process. A hot melt of a polymer, plasticizer (dibutyl sebacate), and stabilizer (oleic 
acid) is prepared as a homogeneous mixture, which is then diluted with an alkaline 
solution to obtain an aqueous dispersion which can be applied directly onto substrates. 
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ACRYLIC POLYMERS 

In other preferred embodiments of the present invention, the hydrophobic 
material comprising the sustained release coating is a phaxmaceutically acceptable 
acrylic polymer, including but not limited to acrylic acid and methacrylic acid 
copolymers, methyl methacrylate copolymers, ethoxyethyl methacrylates, cyanoethyl 
methacrylate, poly(acrylic acid), poly(methacrylic acid), methacrylic acid alkylamide 
copolymer, poly(methyl methacrylate), polymethacrylate, poly(methyl methacrylate) 
copolymer, polyacrylamide, aminoalkyl methacrylate copolymer, poly(methacrylic 
acid anhydride), and glycidyl methacrylate copolymers. 

In certain preferred embodiments, the acrylic polymer is comprised of one or 
more ammonio methacrylate copolymers. Ammonio methacrylate copolymers are 
well known in the art, and are described in NF XVII as fully polymerized copolymers 
of acrylic and methacrylic acid esters with a low content of quaternary ammonium 
groups. 

In order to obtain a desirable dissolution profile, it may be necessary to 
incorporate two or more ammonio methacrylate copolymers having differing physical 
properties, such as different molar ratios of the quaternary ammonium groups to the 
neutral (meth)acrylic esters. 

Certain methacrylic acid ester-type polymers are useful for preparing pH- 
dependent coatings which may be used in accordance with the present invention. For 
example, there are a family of copolymers synthesized from diethylaminoethyl 
methacrylate and other neutral methacrylic esters, also known as methacrylic acid 
copolymer or polymeric methacrylates, commercially available as Eudragit® from 
Rohm Tech, Inc. There are several different types of Eudragit®. For example, 
Eudragit® E is an example of a methacrylic acid copolymer which swells and 
dissolves in acidic media. Eudragit® L is a methacrylic acid copolymer which does 
not swell at about pH < 5.7 and is soluble at about pH > 6. Eudragit® S does not swell 
at about pH < 6.5 and is soluble at about pH > 7. Eudragit® RL and Eudragit® RS are 
water swellable, and the amount of water absorbed by these polymers is pH- 
dependent, however, dosage forms coated with Eudragit® RL and RS are pH- 
independent 

In certain preferred embodiments, the acrylic coating comprises a mixture of 
two acrylic resin lacquers commercially available from Rohm Pharma under the 
Tradenames Eudragit® RL30D and Eudragit® RS3GD, respectively. Eudragit® RL30D 
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and Eudragit RS30D are copolymers of acrylic and methacrylic esters with a low 
content of quaternary ammonium groups, the molar ratio of ammonium groups to the 
remaining neutral (meth)acrylic esters being 1:20 in Eudragit® RL30D and 1:40 in 
Eudragit® RS30D. The mean molecular weight is about 150,000. The code 
designations RL (high permeability) and RS (low permeability) refer to the 
permeability properties of these agents. Eudragit® RL/RS mixtures are insoluble in 
water and in digestive fluids. However, coatings formed from the same are swellable 
and permeable in aqueous solutions and digestive fluids. 

The Eudragit® RL/RS dispersions of the present invention may be mixed 
together in any desired ratio in order to ultimately obtain a sustained release 
formulation having a desirable dissolution profile. Desirable sustained release 
formulations may be obtained, for instance, from a retardant coating derived from 
100% Eudragit® RL, 50%. Eudragit® RL and 50% Eudragit® RS, and 10% Eudragit® 
RL:Eudragit® 90% RS. Of course, one skilled in the art will recognize that other 
acrylic polymers may also be used, such as, for example, Eudragit® L. 



aqueous dispersion of a hydrophobic material, the inclusion of an effective amount of 
a plasticizer in the aqueous dispersion of hydrophobic material will further improve 
the physical properties of the sustained release coating. For example, because ethyl- 
cellulose has a relatively high glass transition temperature and does not form flexible 
films under normal coating conditions, it is preferable to incorporate a plasticizer into 
an ethylcellulose coating containing sustained release coating before using the same 
as a coating material. Generally, the amount of plasticizer included in a coating 
solution is based on the concentration of the film-former, e.g., most often from about 
1 to about 50 percent by weight of the film-former. Concentration of the plasticizer, 
however, can only be properly determined after careful experimentation with the 
particular coating solution and method of application. 

Examples of suitable plasticizers for ethylcellulose include water insoluble 
plasticizers such as dibutyl sebacate, diethyl phthalate, triethyl citrate, tributyl citrate, 
and triacetin, although it is possible that other water-insoluble plasticizers (such as 
acetylated monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl 



PLASTICIZERS 



In embodiments of the present invention where the coating comprises an 
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citrate is an especially preferred plasticizer for the aqueous dispersions of ethyl 
cellulose of the present invention. 

Examples of suitable plasticizers for the acrylic polymers of the present 
invention include, but are not limited to citric acid esters such as triethyl citrate NF 
XVI, tributyl citrate, dibutyl phthalate, and possibly 1,2-propylene glycol Other 
plasticizers which have proved to be suitable for enhancing the elasticity of the films 
formed from acrylic films such as Eudragit® RL/RS lacquer solutions include 
polyethylene glycols, propylene glycol, diethyl phthalate, castor oil, and triacetin. 
Triethyl citrate is an especially preferred plasticizer for the aqueous dispersions of 
ethyl cellulose of the present invention. 

It has further been found that the addition of a small amount of talc reduces 
the tendency of the aqueous dispersion to stick during processing, and acts as a 
polishing agent. 

SUSTAINED RELEASE OSMOTIC DOSAGE FORM 
Sustained release dosage forms according to the present invention may also be 
prepared as osmotic dosage formulations. The osmotic dosage forms preferably 
include a bilayer core comprising a drug layer (containing the oxycodone (or 
oxycodone salt) and optionally the naloxone (or naloxone salt)) and a delivery or push 
layer (which may contain the naloxone (or naloxone salt)), wherein the bilayer core is 
surrounded by a semipermeable wall and optionally having at least one passageway 
disposed therein. 

The expression "passageway" as used for the purpose of this invention, 
includes aperture, orifice, bore, pore, porous element through which oxycodone or 
oxycodone salt (with or without the naloxone or naloxone salt) can be pumped, 
diffuse or migrate through a fiber, capillary tube, porous overlay, porous insert, 
microporous member, or porous composition. The passageway can also include a 
compound that erodes or is leached from the wall in the fluid environment of use to 
produce at least one passageway. Representative compounds for forming a 
passageway include erodible poly(glycolic) acid, or poly(lactic) acid in the wall; a 
gelatinous filament; a water-removable polyvinyl alcohol); teachable compounds 
such as fluid-removable pore-forming polysaccharides, acids, salts or oxides. A 
passageway can be formed by leaching a compound from the wall, such as sorbitol, 
sucrose, lactose, maltose, or fructose, to form a sustained-release dimensional pore- 
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passageway. The passageway can have any shape, such as round, triangular, square 
and elliptical, for assisting in the sustained metered release of oxycodone or 
oxycodone salt from the dosage form. The dosage form can be manufactured with one 
or more passageways in spaced-apart relation on one or more surfaces of the dosage 
form. A passageway and equipment for forming a passageway are disclosed in U.S. 
Patent Nos. 3,845,770; 3,916,899; 4,063,064 and 4,088,864. Passageways comprising 
sustained-release dimensions sized, shaped and adapted as a releasing-pore formed by 
aqueous leaching to provide a releasing-pore of a sustained-release rate are disclosed 
in U.S. Patent Nos. 4,200,098 and 4,285,987. 

In certain embodiments, the bilayer core comprises a drug layer with 
oxycodone or a salt thereof and a displacement or push layer containing the naloxone 
or a salt thereof. In certain embodiments the drug layer may also comprise at least one 
polymer hydrogel. The polymer hydrogel may have an average molecular weight of 
between about 500 and about 6,000,000. Examples of polymer hydrogel? include but 
are not limited to a maltodextrin polymer comprising the formula (C6 Hu O5VH2O, 
wherein n is 3 to 7,500, and the maltodextrin polymer comprises a 500 to 1,250,000 
number-average molecular weight; a poly(alkylene oxide) represented by, e.g., a 
poly(ethylene oxide) and a poly(propylene oxide) having a 50,000 to 750,000 weight- 
average molecular weight, and more specifically represented by a poly(ethylene 
oxide) of at least one of 100,000, 200,000, 300,000 or 400,000 weight-average 
molecular weights; an alkali carboxyalkylcellulose, wherein the alkali is sodium or 
potassium, the alkyl is methyl, ethyl, propyl, or butyl of 10,000 to 175,000 weight- 
average molecular weight; and a copolymer of ethylene-acrylic acid, including 
methacrylic and ethacrylic acid of 10,000 to 500,000 number-average molecular 
weight 

In certain embodiments of the present invention, the delivery or push layer 
comprises an osmopolymer. Examples of an osmopolymer include but are not limited 
to a member selected from the group consisting of a polyalkylene oxide and a 
carboxyalkylcellulose. The polyalkylene oxide possesses a 1,000,000 to 10,000,000 
weight-average molecular weight. The polyalkylene oxide may be a member selected 
from the group consisting of polymethylene oxide, polyethylene oxide, polypropylene 
oxide, polyethylene oxide having a 1,000,000 average molecular weight, polyethylene 
oxide comprising a 5,000,000 average molecular weight, polyethylene oxide 
comprising a 7,000,000 average molecular weight, cross-linked polymethylene oxide 
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possessing a 1,000,000 average molecular weight, and polypropylene oxide of 
1,200,000 average molecular weight. Typical osmopolymer carboxyalkylcellulose 
comprises a member selected from the group consisting of alkali carboxyalkyl- 
cellulose, sodium carboxymethylcellulose, potassium carboxy methylcellulose, 
sodium carboxyethylcellulose, lithium carboxymethylcellulose, sodium carboxyethyl- 
cellulose, carboxyalkylhydroxyalkylcellulose, carboxy methylhydroxyethyl cellulose, 
carboxyethylhydroxyethylcellulose and carboxymethylhydroxypropylcellulose. The 
osmopolymers Used for the displacement layer exhibit an osmotic pressure gradient 
across the semipermeable wall. The osmopolymers imbibe fluid into dosage form, 
thereby swelling and expanding as an osmotic hydrogel (also known as osmogel), 
whereby they push the oxycodone or pharmaceutically acceptable salt thereof from 
the osmotic dosage form. 

The push layer may also include one or more osmotically effective compounds 
also known as osmagents and as osmotically effective solutes. They imbibe an 
environmental fluid, for example, from the gastrointestinal tract, into dosage form and 
contribute to the delivery kinetics of the displacement layer. Examples of osmotically 
active compounds comprise a member selected from the group consisting of osmotic 
salts and osmotic carbohydrates. Examples of specific osmagents include but are not 
limited to sodium chloride, potassium chloride, magnesium sulfate, lithium 
phosphate, lithium chloride, sodium phosphate, potassium sulfate, sodium sulfate, 
potassium phosphate, glucose, fructose and maltose. 

The push layer may optionally include a hydroxypropylalkylcellulose 
possessing a 9,000 to 450,000 number-average molecular weight The 
hydroxypropylalkylcellulose is represented by a member selected from the group 
consisting of hydroxypropylmethylcellulose, hydroxypropylethylcellulose, 
hydroxypropyl isopropyl cellulose, hydroxypropylbutylcellulose, and 
hydroxypropylpentylcellulose. 

The push layer optionally may comprise a nontoxic colorant or dye. Examples 
of colorants or dyes include but are not limited to Food and Drug Administration 
Colorant (FD&C), such as FD&C No. 1 blue dye, FD&C No. 4 red dye, red ferric 
oxide, yellow ferric oxide, titanium dioxide, carbon black, and indigo. 

The push layer may also optionally comprise an antioxidant to inhibit the 
oxidation of ingredients. Some examples of antioxidants include but are not limited to 
a member selected from the group consisting of ascorbic acid, ascorbyl palmitate, 
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butylated hydroxyanisole, a mixture ■ of 2 and 3 tertiary-butyl-4-hydroxyanisole, 
butylated hydroxytoluene, sodium isoascorbate, dihydroguaretic acid, potassium 
sorbate, sodium bisulfate, sodium metabisulfate, sorbic acid, potassium ascorbate, 
vitamin E, 4-chloro-2,6-ditertiary butylphenol, alphatocopherol, and propylgallate. 

In certain alternative embodiments, the dosage form comprises a homogenous 
core comprising oxycodone or a pharmaceutical^ acceptable salt thereof, the 
naloxone or pharmaceutical^ acceptable salt thereof, a pharmaceutical^ acceptable 
polymer (e.g., polyethylene oxide), optionally a disintegrant (e.g., 
polyvinylpyrrolidone), optionally an absorption enhancer (e.g., a fatty acid, a 
surfactant, a chelating agent, a bile salt, etc.). The homogenous core is surrounded by 
a semipermeable wall having a passageway (as defined above) for the release of the 
oxycodone or pharmaceutical^ acceptable salt thereof. 

In certain embodiments, the semipermeable wall comprises a member selected 
from the group consisting of a cellulose ester polymer, a cellulose ether polymer and a 
cellulose ester-ether polymer. Representative wall polymers comprise a member 
selected from the group consisting of cellulose acylate, cellulose diacylate, cellulose 
triacylate, cellulose acetate, cellulose diacetate, cellulose triacetate, mono-, di- and 
tricellulose alkenylates, and mono-, di- and tricellulose alkinylates. The 
poly(cellulose) used for the present invention comprises a number-average molecular 
weight of 20,000 to 7,500,000. 

Additional semipermeable polymers for the purpose of this invention comprise 
acetaldehyde dimethycellulose acetate, cellulose acetate ethylcarbamate, cellulose 
acetate methylcarbamate, cellulose diacetate, propylcarbamate, cellulose acetate 
diethylaminoacetate; semipermeable polyamide; semipermeable polyurethane; 
semipermeable sulfonated polystyrene; semipermeable cross-linked polymer formed 
by the coprecipitation of a polyanion and a polycation as disclosed in U.S. Patent Nos. 
3,173,876; 3,276,586; 3,541,005; 3,541,006 and 3,546,876; semipermeable polymers 
as disclosed by Loeb and Sourirajan in U.S. Patent No. 3,133,132; semipermeable 
crosslinked polystyrenes; semipermeable cross-linked poly(sodium styrene sulfonate); 
semipermeable crosslinked poly(vinylbenzyltrimethyl ammonium chloride); and 
semipermeable polymers possessing a fluid permeability of 2.5x10** to 2.5xl0" 2 (cm 2 
/hr atm) expressed per atmosphere of hydrostatic or osmotic pressure difference 
across the semipermeable wall. Other polymers useful in the present invention are 
known in the art in U.S. Patent Nos. 3,845,770; 3,916,899 and 4,160,020; and in 
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Handbook of Common Polymers, Scott, J. R. and W. J. Roff, 1971, CRC Press, 
Cleveland, Ohio. 

In certain embodiments, preferably the semipermeable wall is nontoxic, inert, 
and it maintains its physical and chemical integrity during the dispensing life of the - 
drug. In certain embodiments, the dosage form comprises a binder. An example of a 
binder includes, but is not limited to a therapeutically acceptable vinyl polymer 
having a 5,000 to 350,000 viscosity-average molecular weight, represented by a 
member selected from the group consisting of poly-n-vinylamide, poly-n- 
vinylacetamide, poly(vinyl pyrrolidone), also known as poly-n-vinylpyrrolidone, 
poly-n-vinylcaprolactone, poly-n-vinyl-5-methyl-2-pyrrolidone, and poly-n-vinyl- 
pyrrolidone copolymers with a member selected from the group consisting of vinyl 
acetate, vinyl alcohol, vinyl chloride, vinyl fluoride, vinyl butyrate, vinyl laureate, and 
vinyl stearate. Other binders include for example, acacia, starch, gelatin, and 
hydroxypropylalkylcellulose of 9,200 to 250,000 average molecular weight 

In certain embodiments, the dosage form comprises a lubricant, which may be 
used during the manufacture of the dosage form to prevent sticking to die wall or 
punch faces. Examples of lubricants include but are not limited to magnesium 
stearate, sodium stearate, stearic acid, calcium stearate, magnesium oleate, oleic acid, 
potassium oleate, caprylic acid, sodium stearyl fumarate, and magnesium palmitate. 

In certain preferred embodiments, the present invention includes a therapeutic 
composition comprising 10 to 40 mg of the oxycodone or pharmaceutically 
acceptable salt thereof, 25 to 500 mg of poly(alkylene oxide) having a 150,000 to 
500,000 average molecular weight, 1 to 50 mg of polyvinylpyrrolidone having a 
40,000 average molecular weight, 0 to about 7.5 mg of a lubricant and 0.80 to 0.90 
mg of naloxone or salt thereof . The 0.80 to 0.90 mg of naloxone or salt thereof is 
preferably in the drug layer. 

SUPPOSITORIES 

The sustained release formulations of the present invention may be formulated 
as a pharmaceutical suppository for rectal administration comprising a suitable 
suppository base, oxycodone (or oxycodone salt) and naloxone (or naloxone salt) in 
the dosages disclosed herein. Preparation of sustained release suppository 
formulations is described in, e.g., U.S. Patent No. 5,215,758. 
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Prior to absorption, the drug must be in solution. In the case of suppositories, 
solution must be preceded by dissolution of the suppository base, or the melting of the 
base and subsequent partition of the drug from the suppository base into the rectal 
fluid. The absorption of the drug into the body may be altered by the suppository 
base. Thus, the particular suppository base to be used in conjunction with a particular 
drug must be chosen giving consideration to the physical properties of the drug. For 
example, lipid-soluble drugs will not partition readily into the rectal fluid, but drugs 
that are only slightly soluble in the lipid base will partition readily into the rectal fluid. 

Among the different factors affecting the dissolution time (or release rate) of 
the drugs are the surface area of the drug substance presented to the dissolution 
solvent medium, the pH of the solution, the solubility of the substance in the specific 
solvent medium, and the driving forces of the saturation concentration of dissolved 
materials in the solvent medium. Generally, factors affecting the absorption of drugs 
from suppositories administered rectally include suppository vehicle, absorption site 
pH, drug pKa, degree of ionization, and lipid solubility. 

The suppository base chosen should be compatible with the agents(s) of the 
present invention. ' Further, the suppository base is preferably non-toxic and 
nonirritating to mucous membranes, melts or dissolves in rectal fluids, and is stable 
during storage. 

In certain preferred embodiments of the present invention for both water- 
soluble and water-insoluble drugs, the suppository base comprises a fatty acid wax 
selected from the group consisting of mono-, di- and triglycerides of saturated, natural 
fatty acids of the chain length Cu to C\*. 

In preparing the suppositories of the present invention other excipients may be 
used. For example, a wax may be used to form the proper shape for administration via 
the rectal route. This system can also be used without wax, but with the addition of 
diluent filled in a gelatin capsule for both rectal and oral administration. 

Examples of suitable commercially available mono-, di- and triglycerides 
include saturated natural fatty acids of the 12-18 carbon atom chain sold under the 
trade name Novata TM (types AB, AB, B,BC, BD, BBC, E, BCF, C, D and 299), 
manufactured by Henkel, and Witepsol TM (types H5, H12, H15, H175, HI 85, H19, 
H32, H35, H39, H42, W25, W31, W35, W45, S55, S58, E75, E76 and E85), 
manufactured by Dynamit Nobel. 
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Other pharmaceutically acceptable suppository bases may be substituted in 
whole or in part for the above-mentioned mono-, di- and triglycerides. The amount of 
base in the suppository is determined by the size (i.e. actual weight) of the dosage 
form, the amount of base (e.g., alginate) and drug used. Generally, the amount of 
suppository base is from about 20 percent to about 90 percent by weight of the total 
weight of the suppository. Preferably, the amount of suppository base in the 
suppository is from about 65 percent to about 80 percent, by weight of the total 
weight of the suppository. 

OTHER FORMS 

The invention disclosed herein is meant to encompass all pharmaceutically 
acceptable salts thereof of the oxycodone and naloxone. The pharmaceutically 
acceptable salts include, but are not limited to, metal salts such as sodium salt, 
potassium salt, secium salt and the like; alkaline earth metals such as calcium salt, . 
magnesium salt and the like; organic amine salts such as triethylamine salt, pyridine 
salt, picoline salt, ethanolamine salt, triethanolamine salt, dicyclohexylamine salt, 
N,N-dibenzylethylenediamine salt and the like; inorganic acid salts such as 
hydrochloride, hydrobromide, sulfate, phosphate, terephthalate and the like; organic 
acid salts such as formate, acetate, trifluoroacetate, maleate, tartrate and the like; 
sulfonates such as methanesulfonate, benzenesulfonate, p-toluenesulfonate, and the 
like; amino acid salts such as arginate, asparginate, glutamate and the like. 

The combination of the oxycodone (or oxycodone salt) and the naloxone (or 
naloxone salt) can be employed in admixtures with conventional excipients, i.e., 
pharmaceutically acceptable organic or inorganic carrier substances suitable for oral 
administration, known to the art in order to provide a sustained release of at least the 
oxycodone or salt thereof. Suitable pharmaceutically acceptable carriers include but 
are not limited to, alcohols, gum arabic, vegetable oils, benzyl alcohols, polyethylene 
glycols, gelate, carbohydrates such as lactose, amylose or starch, magnesium stearate, 
talc, silicic acid, viscous paraffin, perfume oil, fatty acid monoglycerides and 
diglycerides, pentaerythritol fatty acid esters, hydroxymethylcellulose, 
polyvinylpyrrolidone, etc. The pharmaceutical preparations can be sterilized and if 
desired mixed with auxiliary agents, e.g., lubricants, disintegrants, preservatives, 
stabilizers, wetting agents, emulsifiers, salts for influencing osmotic pressure buffers, 
coloring, flavoring and/or aromatic substances and the like. The compositions 
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intended for oral use may be prepared according to any method known in the art and 
such compositions may contain one or more agents selected from the group consisting 
of inert, non-toxic pharmaceutically acceptable excipients which are suitable for the 
manufacture of tablets. Such excipients include, for example an inert diluent such as 
lactose; granulating and disintegrating agents such as cornstarch; binding agents such 
as starch; and lubricating agents such as magnesium stearate. The tablets may be 
uncoated or they may be coated by known techniques for elegance or to delay release 
of the active ingredients. Formulations for oral use may also be presented as hard 
gelatin capsules wherein the active ingredient is mixed with an inert diluent. 

The oral dosage forms of the present invention may be in the form of tablets, 
troches, lozenges, powders or granules, hard or soft capsules, microparticles (e.g., 
microcapsules, microspheres and the like), buccal tablets, suppositories, etc. The 
oxycodone (or oxycodone salt) and nalaxone (or nalaxone salt) may be substantially 
interdespersed with one another. 

In certain embodiments, the present invention provides for a method of 
deterring parenteral abuse of an oral oxycodone dosage form (or oxycodone salt) by 
preparing the dosage forms as described above. 

In certain embodiments, the present invention provides for a method of 
deterring diversion of an oral oxycodone dosage form comprising preparing the 
dosage forms as described above. 

In certain embodiments, the present invention provides for a method of 
treating pain by administering to a human patient the dosage forms described above. 

The following examples illustrate various aspects of the present invention. 
They are not to be construed to limit the claims in any manner whatsoever. 
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EXAMPLE 1 

Sustained Release Oxycodone hydrochloride formulations containing 
naloxone hydrochloride are prepared with the formula in Table 1 below: 

TABLE 1 



Ingredients 


Amt/Unit (mg) 


Amount/Batch (gm) 


Oxycodone HC1 


20.0 


200.0 


Spray Dried Lactose 


59.25 


592.5 


Povidone 


5.0 


50.0 


Eudragit RS30D (solids) 


10.0 


100 


Triacetin 


2.0 


20.0 


Naloxone HC1 Dihydrate 


0.85 


8.50 


Stearyl Alcohol 


25.0 


250.0 


Talc 


2.5 


25.0 


Magnesium Stearate 


1.25 


12.5 


4% Moisture 


5.0 


50.0 


Opadry Pink Y-S-14518A 


5.0 


50.0 


Total 


135.85 


1358.5 



In this example, the naloxone hydrochloride dihydrate is added to the formulation 
during the granulation process. The process is set forth below: 

1 . Dispersion: Naloxone HQ is dissolved in water and the solution is added to a 
Eudragit/Triacetin dispersion. 

2. Granulation: Spray the Eudragit/Triacetin dispersion onto an Oxycodone HQ, 
Spray Dried Lactose and Povidone mixture using a fluid bed granulator. 

3. Milling: Discharge the granulation and pass through a mill with approximately 1 
mm openings (18 mesh screen). 

4. Waxing: Melt the stearyl alcohol at about 50 degrees C and add to the milled 
granulation using a high shear mixer. Allow to cool at room temperature on trays 
or a fluid bed. 

5. Milling: Pass the cooled granulation through a mill with approximately 18 mesh 
screen. 
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6. Lubrication: Lubricate the granulation with talc and magnesium stearate using a 
mixer. 

7. Compression: Compress the granulation into tablets using a Kilian® tablet press. 

8. Film Coating: Apply an aqueous film coat to the tablets using a rotary pan. 

EXAMPLE 2 



Oxycodone salt /naloxone salt sustained release osmotic tablets are produced 
with the formula set forth in Table 2 below: 



TABLE 2 



Ingredient i ll, j.- r^''- 1 ^- ^ 




Diu& Layer: 




Oxycodone HC1 


20.0 


Naloxone HCL Dihydrate 


0.85 


Polyethylene oxide 


130.24 


Povidone 


8.8 


Magnesium Stearate 


1.76 


Displacement Layer: 




Polyethylene oxide 


85.96 


Sodium chloride 


40.50 


Hydroxypropylmethylcellulose 


6.75 


Ferric Oxide 


1.35 


Magnesium Stearate 


0.34 


BHT 


| 0.10 


Semipermeable Wall: 




Cellulose acetate 


38.6 



The dosage foim having the above formulation is prepared according to the 
following procedure: 

First, the oxycodone hydrochloride, the naloxone hydrochloride dihydrate, 
poly(ethylene oxide) possessing a 200,000 average molecular weight, and 
polyvinylpyrrolidone having a 40,000 average molecular weight is added to a mixer 
and mixed for 10 minutes. Then, denatured anhydrous alcohol is added to the blended 
materials with continuous mixing for 10 minutes. Then, the wet granulation is passed 
through a 20 mesh screen, allowed to dry at room temperature for 20 hours, and then 
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passed through a 16 mesh screen. Next, the granulation is transferred to the mixer, 
mixed and lubricated with magnesium stearate. 

Then, the displacement or push composition for pushing the oxycodone 
HCl/naloxone HCL composition from the dosage form is prepared as follows: first 
3910 g of hydroxypropylmethylcellulose possessing a 1 1,200 average molecular 
weight is dissolved in 45,339 g of water. Then, 101 g of butylated hydroxytoluene is 
dissolved in 650 g of denatured anhydrous alcohol. Next, 2.5 kg of the 
hydroxypropylmethylcellulose aqueous solution is added with continuous mixing to 
the butylated hydroxytoluene alcohol solution. Then, binder solution preparation is 
completed by adding with continuous mixing the remaining 
hydroxypropylmethylcellulose aqueous solution to the butylated hydroxytoluene 
alcohol solution. 

Next, 36,000 g of sodium chloride is sized using a Quadro Comil® mill 
equipped with a 21 mesh screen. Then, 1200 g of ferric oxide is passed through a 40 
mesh screen. Then, the screened materials, 76,400 g of pharmaceutically acceptable 
poly(ethylene oxide) possessing a 7,500,000 average molecular weight, 2500 g of 
hydroxypropylmethylcellulose having a 11,200 average molecular weight are added 
to a Glatt® Fluid Bed Granulation's bowl. The bowl is attached to the granulator and 
the granulation process is initiated for effecting granulation. Next, the dry powders are 
air suspended and mixed for 10 minutes. Then, the binder solution is sprayed from 3 
nozzles onto the powder. The granulating is monitored during the process as follows: 
total solution spray rate of 800 g/min; inlet temperature 43 °C and air flow 4300 
m 3 /hr. At the end of solution spraying, 45,033 g, the resultant coated granulated 
particles are subjected to a drying process for 35 minutes. 

The coated granules are sized using a Quadro Comil® mill with, an 8 mesh 
screen. The granulation is transferred to a Tote® Tumbler, mixed and lubricated with 
281.7 g of magnesium stearate. 

Next, the drug composition comprising the oxycodone hydrochloride/naloxone 
hydrochloride and the push composition are compressed into bilayer tablets on a 
Kilian® Tablet press. First, the drug composition is added to the die cavity and 
precompressed, then, 135 mg of the push composition is added and the layers are 
pressed under a pressure head of 3 metric tons into a 1 1/32 inch (0.873 cm) diameter 
contacting layer arrangement 
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The bilayered arrangements are coated with a semipermeable wall. The wall 
forming composition comprises 100% cellulose acetate having a .39.8% acetyl 
content. The wall-forming composition is dissolved in acetone:water (95:5 wtwt) 
cosolvent to make a 4% solid solution. The wall-forming composition is sprayed onto 
and around the bilayers in a 24 inch (60 cm) Vector® Hi-Coater. Next, one 20 mil 
(0.508 mm) exit passageway is drilled through the semipermeable wall to connect the 
drug oxycodone layer with the exterior of the dosage form. The residual solvent is 
removed by drying for 72 hours at 45 °C and 45% humidity. Next, the osmotic dosage 
systems are dried for 4 hours at 45° C to remove excess moisture. 

EXAMPLE 3 

Oxycodone 10 mg/naloxone 0.85 mg sustained release capsules are prepared 
with the formula set forth in Table 4 below: 



Table 4 



'Ingredient ^.5-1 ... V';^.' .\: % -'y 




Oxycodone HC1 


10.0 


Naloxone HC1 dihydrate 


0.85 


Stearic Acid 


8.15 


Stearic Alcohol 


24.00 


EudragitRSPO 


77 


Total 


120 



The formulation above is prepared according to the following procedure: 

1 . Pass the stearyl alcohol flakes through an impact mill. 

2. Blend the Oxycodone HC1, Naloxone HC1, stearic acid, stearyl alcohol 
and the Eudragit RSPO in a suitable blender/mixer. 

3. Continuously feed the blended material into a twin screw extruder at 
elevated temperatures, and collect the resultant strands on a conveyor. 

4. Allow the strands to cool on the conveyor. 

5. Cut the strands into 1 mm pellets using a pelletizer. 

6. Screen the pellets for fines and oversized pellets to an acceptable range 
of about 0.8 - 1.4 mm in size. 

7. Fill into capsules with a fill weight of 120 mg/capsule (fill into size 2 
capsules). 
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EXAMPLE 4 

Oxycodone 10 mg/naloxone 0.85 mg sustained release capsules are prepared 
according to the following procedure: 

Initially, immediate release oxycodone beads are prepared with the formula set 
forth in Table 5 below: 



Table 5 



Ingredients 


Amount/Unit (mg) 


Oxycodone HC1 


10.0 


Opadry® Clear YS-1-19025A 


1.25 


NuPareil (Sugar beads) 30/35 mesh 


54.35 


Opadry® Butterscotch YS-1- 
17307A 


1.90 


Total 


62.5 



Process 

1 . Drug layering solution: Dissolve oxycodone HC1 and Opadry Clear in water. 

2. Drug loading: Spray the drug solution onto NuPareil beads in a fluid bed dryer. 

3. Coating: Disperse Opadry Butterscotch in water. Spray onto the drug loaded 
beads. 

Sustained Release Beads are then prepared with the formula set forth in Table 6 
below: 



Table 6 



Ingredients 


Amount/Unit (mg) 


Oxycodone IR Beads (5mg/62.5mg) 


53.08 


Eudragit®RS 30 D (solids) 


5.04 


Eudragit®RL 30 D (solids) 


0.27 


Triethyl Citrate 


1.05 


Cab-O-Sil® 


0.27 


Opadry® Clear YS-1-19025A 


2.79 


Total 


62.5 



Process 

1. Controlled release coating solution: Homogenize triethyl citrate in water. Add the 
dispersion to Eudragit®RS 30 D and EudragitORL 30 D then add Cab-O-Sil® to 
mixture. 
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2. Seal coat solution: Dissolve Opadry® Clear in water. 

3 . Coating: Apply the control release coating solution followed by the seal coat 
solution' onto Oxycodone HC1 IR beads using a fluidized bed bottom-spray 
technique. 

4. Curing: Place the coated beads on tray and cure in oven for 24 hours at 45°C. 

To develop Oxycodone/Naloxone sustained release beads 0.85mg of Naloxone 
per unit can be included.in the above formulation. It can be dissolved together with 
the Oxycodone HC1 in the purified water before being sprayed onto the NuPareil 
beads. 

EXAMPLES 

Sustained release 10 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with the formula in Table 7 below: 



TABLE 7 



Ingredients 


Amt/Unit (mg) 


Amount/Batch (kg) 


Oxycodone HC1 


10.00 


11.00 


Spray Dried Lactose 


68.40 


75.3 


Povidone 


5.00 


5.5 


Eudragit RS30D (solid) 


10.00 


11.0* 


Triacetin 


2.00 


2.2 


Naloxone HC1 Dihydrate 


0.85 


0.936 


Stearyi Alcohol 


25.00 


27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry White Film Y-5-18024-A 


5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 36.7 kg of an aqueous dispersion 
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The formulation in Table 7 was prepared according to the following 
procedure: 

1 . Blend Oxycodone HC1, Lactose and a portion of Povidone in Niro MP-6 Fluid 
Bed Processor (Glatt GPCG-60/120 may be substituted). 

2. Mix Eudragit®RS30D and Triacetin in a stainless steel vessel using a Lightin' 
Air mixer. 

3. Granulate the blend from Step 1 in the Niro MP-6 (or Glatt GPCG-60/120) 
Fluid Bed Processor by spraying the Eudragit® dispersion from Step 2. 

4. Mix remaining Povidone, Naloxone HC1 and water to form a clear solution in 
a stainless steel vessel using a Lightin* Air mixer. 

5. Spray Naloxone HC1 solution from Step 4 onto granulation from Step 3 in the 
Niro MP-6 (or Glatt GPCG-60/120) Fluid Bed Processor. 

6. Screen the granulation from Step 5 using a Quadro Comil. 

7. Incorporate Stearyl Alcohol (previously melted in a steam-jacketed kettle) 
with screened granulation from Step 6 in a Collette Granulator/Mixer. 

8. Cool the waxed granulation from Step 7 in the Niro MP-6 (or Glatt GPCG- 
60/120) Fluid Bed Processor, or, alternatively, on stainless steel trays. 

9. De-lump cooled granulation from Step 8 using a Quadro Comil. 

10. Blend granulation from Step 8 with Talc and Magnesium Stearate in the 
Collette Granulator/Mixer. 

11. Compress granulation into tablets using a Kilian S-250 Tablet Press. 

1 2. Coat Tablets with Opadry in a 48" Accela-Cota Coating Pan. 

The tablets were then tested for dissolution using the USP Apparatus I (Basket) 
method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated gastric 
fluid (SGF) at 37°C. 

The dissolution results are set forth in Table 7A below: 
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Table 7A 





. % vf Oxycodone 
^Released 


'; offlqljjxoney 
: • defeased* - • 


1 


37 


39 


2 


52 


54 


4 


68 


70 


8 


87 


86 


12 


97 


96 



EXAMPLE 6 

Sustained release 20 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with the formula in Table 8 below: 



TABLE 8 



Ingredients 


Amt/Unit (mg) 


Amount/Batch (kg) 


Oxycodone HC1 


20.00 


22.0 


Spray Dried Lactose 


58.40 


64.3 


Povidone 


5.00 


5.5 


Eudragit RS30D (solid) 


10.00 


11.0* 


Triacetin 


2.00 ! 


2.2 


Naloxone HC1 Dihydrate 


0.85 


0.936 


Stearyl Alcohol 


25.00 


27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry Pink Y-S-1-14518A 


5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 36.7 kg of an aqueous dispersion 
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The formulation in Table .8 was prepared according to the same procedure as 
in Example 5. 

The tablets were then tested for dissolution using the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C. 

The dissolution results are set forth in Table 8A below: 



Table 8A 







;Reiease3. ' ! '.' 


1 


41 


43 


2 


57 


60 


4 


75 


77 


8 


93 


94 


12 


100 


101 



EXAMPLE 7 

Sustained release 40 mg oxycodone hydrochloride formulations containing 
naloxone hydrochloride were prepared with die formula in Table 9 below: 



TABLE 9 



Ingredients 


Amt/Unit (mg) 


Amount/Batch (kg) 


Oxycodone HC1 


40.00 


44.0 


Spray Dried Lactose 


34.40 


37.9 


Povidone 


5.00 


5.5 


EudragitRS30D (solid) 


14.00 


15.4 


Triacetin 


2.00 


2.2 


Naloxone HC1 Dihydrate 


0.85 


0.936 


Stearyl Alcohol 


25.00 


- 27.5 


Talc 


2.50 


2.8 


Magnesium Stearate 


1.25 


1.4 


4 % Residual Moisture 


5.00 


5.5 


Opadry Yellow Y-S-l- 
12525-A 


5.00 


5.5 


Total 


135.00 


148.6 



♦utilized as 5 1 .4 kg of an aqueous dispersion 
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The formulation in Table 9 was prepared according to the same procedure as 
in Example 5. 

The tablets were then tested for dissolution using the USP Apparatus I 
(Basket) method of U.S. Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated 
gastric fluid (SGF) at 37°C. 

The dissolution results are set forth in Table 9A below: 



Table 9A 



Time V ' ' 

.(hour):.?;.:, ■ 


%ofOiiyo6ilone • 
. Released.., ,1. 


rimpfmio^one'^- 
[.....iRil'eaSed..:.. 


1 


45 


47 


2 


61 


63 


4 


79 


80 


8 


97 


97 


12 


103 


102 



EXAMPLE 8 

In Example 8, a single-center, open-label, randomized, 4-period, 4-sequence, 
4-treatment crossover study in 18 normal, healthy, young adult, male and female 
subjects under fasted conditions was conducted. The study was conducted to compare 
the pharmacokinetic parameters of naloxone in a single tablet dose of Talwin® Nx 
(containing -0.55 mg naloxone hydrochloride), 1.5 mg oral naloxone hydrochloride 
as a single dose, 1.5 mg oral naloxone hydrochloride as divided doses (0.75 mg, -0.25 
mg, -0.25 mg, and -0.25 mg at times 0, 3, 6, and 9 hours respectively), and 0.5 mg 
of 0.4 mg/ml intravenous naloxone hydrochloride. Subjects were randomly assigned 
to four sequences with periods consisting of the following: 

Period 1 was Days 1-8 (from the time of the first dose until the time of the 
second dose), 

Period 2 was Days 8-15 (from the time of the second dose until the third dose), 
Period 3 was Days 15-22 (from the third dose until the fourth dose), and 
Period 4 was Days 22 (from the time of the last dose until the end of the 
study). 
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TABLE 10 





Period 1 


Period 2 ! 


Period 3 


Period 4 


Sequence 1 


Talwin® Nx 


OralNx-1 
dose 


OralNx 
divided 


IV Nx 


Sequence 2 


IV Nx 


Talwin® Nx 


OralNx-1 
dose 


Oral Nx divided 


Sequence 3 


OralNx 
divided 


F/Nx-1 dose 


Talwin® Nx 


OralNx-1 dose 


Sequence 4 


OralNx-1 
dose 


OralNx 
divided 


IV Nx 


Talwin® Nx 



Nx = naloxone. Oral Nx was administered as a single 1.5 mg solution or in divided doses of 0.75, 
-0.25, -0.25, and -0.25 at times 0, 3, 6, and 9 h respectively. 



Subjects were admitted to the study facility on the evenings of Days 0, 7, 14 
and 21, at least 12 hours prior to dosing and were confined until at least 6 hours after 
dosing (and at least 12 hours after dosing for the group receiving divided doses of oral 
naloxone HC1). Dosing took place on Days 1, 8, 15, and 22. For the duration of the 
study, subjects were instructed not to engage in heavy exercise. 

Stock solutions and medications used in the study consisted of 2 ml vials of 1 
mg/ml naloxone HQ injection USP purchased from Sabex Inc> 10 ml vials of 0.4 
mg/ml naloxone HC1 injection USP purchased from Sabex Inc., and Talwin® Nx 
(tablets of pentazocine and naloxone hydrochloride, USP, equivalent to 50 mg base 
and 0.5 mg base respectively. The 1 mg/ml naloxone concentration was used for an 
intravenous naloxone challenge test at screening, and the 0.4 mg/ml concentration 
was used for intravenous dosing during the study. For oral dosing, the 1 mg/ml stock 
was diluted with water to 0.02 mg/ml. Doses were as follows: 1 tablet of Talwin® 
Nx, 0.5 mg intravenous naloxone HCI (1.25 ml of 0.4 mg/ml), 1.5 mg of oral 
naloxone HCI as a single 75 ml oral dose (concentration of 0.02 mg/ml), and 1 .5 mg 
of naloxone HCI as divided oral doses with 50% (0.75 mg), 17% {-025 mg), 17% 
(-0.25 mg), and 16% (-0.25 mg) of the dose administered at time 0, 3, 6, and 9 hours 
respectively. 

Talwin® Nx was administered with 8 ounces of water, which the subjects 
drank completely. Afterwards, mouth inspections were done to ensure that each 
subject swallowed the tablet 
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Following the single oral dose of naloxone, subjects drank two additional 75 
ml rinses of water, for a total volume of 225 ml. For divided doses (also 0.02 mg/ml), 
the first dose was followed by two 94 ml rinses of water, and subsequent doses were 
followed by two 75 ml rinses of water. 

Intravenous naloxone was administered by IV push. Following IV naloxone, 
subjects were observed by staff members continuously for at least 20 minutes. 

Each subject received each treatment one time. Each treatment followed an 
overnight fast (excluding water) of at least 10 hours, and after dosing, the subjects 
fasted for an additional 4 hours. Except for the days of dosings, there were no food 
restrictions. While subjects were confined to the clinical unit all meals were served at 
standardized times, and the content was standardized throughout the study and 
between subjects. Meal records were maintained, including content. No caffeine or 
xanthine-containing beverages were served while the subjects were in the clinical 
facility. 

In the study, 17 of the 18 randomized subjects completed all four treatments. 
One subject randomized to sequence 4 withdrew consent after completing the first 
treatment phase (single-dose oral naloxone). 

Pharmacokinetic Results 

A summary of the Pharmacokinetic data (AUC t| AUCo-o^ C ma x, tv4 f tmax, CI and 
Vss were done) for the study is listed in Table 1 1 below: 
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Table 11 



Metric 


Arithmetic Mean (SD); N=17 




0.5 mg IV 
Naloxone HC1 


1.5 mg 

Naloxone HQ 
(oral divided 
doses) 


1.5 mg 

Naloxone HC1 
(single oral 
dose) 


Talwin® Nx 
(0.55 mg 
Naloxone HC1) 












AUCt 
(pgh/ml) 


3199 (820) 


64.9 (57.6) 


47.4 (32.3) b 


5.92 (7.21) 


AUCo-« 
(pg-h/ml) 


3051 (668) a 


c 


c 


e 


C m ax(pg/ml) 


6252 (4482) 


13.4 (7.02) 


23.0 (13.3) D 


8.00 (5.13) 


W(h) 


0.14 (0.35) 


3.18(3.81) 


0.78 (1.07)" 


0.71 (1.14) 


t**00 


0.92 (0.1 l) a 


C 


C 


e 


CI (ml/min) 


2854 (612) a 


d 


d 


d 


V SS (L) 


217 (45.5) a 


d 


d 


d 



CI: Plasma clearance estimated as the ratio (Dose/AUCo.«) 

V B : Volume of distribution at steady-state estimated as the ratio (Dose*AUMC^J'(AUCo.a) 2 

where AUMCo.™ is the area under the curve of the product of time and drug concentration from 



time 

zero to infinity (first moment of the plasma concentration-time curve). 
a 15 subjects - Subjects 9 and 1 5 could not be used. 
b 18 subjects 

c t*and AUCo.a, could not be estimated/reported for 15 of the 17 subjects 

d CI and Vss were calculated for the IV treatment arm only 

c tj* and AUCo-« could not be estimated/reported for any of the 17 subjects 



Table 12 below lists a summary of the Pharmacokinetic data which is Dose 
Normalized to 0.5 mg IV Naloxone HC1 dose. 
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Table 12 



Metric 




Arithmetic Mean (SD); N=17 




0.5 mg IV 
Naloxone HC1 


1.5 mg 

Naloxone HC1 
(oral divided 
doses) 


1.5 mg 

Naloxone HC1 
(single oral 
dose) 


Talwin®Nx 
(0.55 mg 
Naloxone HC1) 












AUC t 
(pgh/ml) 


3199 (820) 


21.6 (19.2) 


15.8(10.8)° 


5.38 (6.56) . 


AUCo-oo 
(pg-h/ml) 


3051 (668) a 


c 


c 


d 


C max (pg/ml) 


6252 (4482) 


4.47 (2.34) 


7.68 (4.43)" 


7.27 (4.67) 


F(%) 




0.66 (0.59) 


0.47 (0.28) 


0.17(0.22) 


F(%) - Range 




0.01-2.08 


0.15-1.11 


0.00-0.79 



F: Absolute Bioavailability, estimated as the ratio of the dose-normalized AUQof the selected 



treatment and the AUQ). w from the IV treatment arm. If AUC for the IV treatment was NE (not 
estimable), AUQ was used. 
a 15 subjects . . 
b 18 subjects 

c t^and AUCo^could not be estimated/reported for 15 of the 17 subjects 
H^and AUCo.a, could hot be estimated/reported for any of the 17 subjects 

Arithmetic mean observed plasma concentration-time profiles for naloxone for 
the four treatment arms are presented in Figures 2A-D. Spaghetti plots of the 
observed individual plasma concentration-time profiles for naloxone for the four 
treatment arms are presented in Figures 3 A-D. A rapid increase to naloxone peak 
plasma concentrations was observed for all four treatments tested. The time to peak 
plasma concentrations was, as expected, lowest for the IV formulation (0.14 h, ~ 9 
min) followed by Talwin® Nx (0.71 h), the single oral solution dose of naloxone 
(0.78 h), and finally the divided oral doses of naxolone (3.18 h). Mean peak plasma 
exposures (Cmax) of 6252 pg/ml, 23.0 pg/ml, 13.4 pg/ml, and 8.00 pg/ml were 
observed for 0.5 mg IV naloxone HCI, 1.5 mg single oral dose of naloxone HQ, 1.5 
mg divided oral doses of naloxone HCI and Talwin® Nx (containing 0.55 mg of 
naloxone HCI), respectively. 

The mean apparent terminal elimination half-life (t^for the IV treatment arm 
was 0.92 h. The terminal portion of the plasma concentration time curves 9 and 1 5 
could not be used to determine the half-life values). The terminal elimination half-life 
was not estimable for the three oral treatments (since X the apparent terminal 
elimination rate constant, could not be accurately determined based on "saw tooth" 
concentration time profiles of the majority of the subjects). 
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Mean total naloxone exposure (AUQ) of the 1.5 mg single oral dose (47.4 t 
pg-h/ml) was approximately 73% of the 1.5 mg divided oral doses of naloxone (64.9 
pg-h/ml). The 0.5 mg IV dose of naloxone, as expected, produced the highest mean 
total exposure of 3 1 99 pg-h/ml while the Talwin® Nx treatment produced a mean 
total exposure value of 5.92 pg-h/ml. The mean total exposure (AUCo_oo) extrapolated 
to infinity for the 0.5 mg IV treatment arm was 3051 pg.h/ml while AUCo-«was not 
estimable for the three oral treatments since terminal elimination half-life could not be 
estimated for 15 of the 17 subjects. 

Mean plasma clearance and volume of distribution at steady-state were 
estimated to be 2854 ml/min and 217 L, respectively, for the IV treatment arm. 

Mean absolute bioavailability (F,) (based on AUC t ) of the single oral dose of 
1.5 mg naloxone HCI was 0.47% (range: 0.15-1.1 1%), that of the divided oral doses 
of 1.5 mg naloxone HCI was 0.66% (range: 0.01-2.08%), and that of the single tablet 
dose of Talwin® Nx (containing 0.55 mg of naloxone HCI) was 0. 17% (range: 0.0- 
0.79%). These low bioavailability values reflect the significant first pass metabolism 
that occurs when naloxone is administered orally. 

Overall, there was significant variability, in terms of %CV, associated with the 
naloxone C ma x values across all treatments range: 52-72%. The AUCt values were 
less variable for the IV treatment, %CV-26%, where as the oral treatments were 
highly variable %CV range: 68-122%. 

Adverse Events 

There were no deaths or serious adverse events. No subjects discontinued 
because of adverse events. The majority of drug-related adverse events occurred 
when subjects were dosed with Talwin® Nx. These included nausea, vomiting, 
dizziness, and headache. One subject withdrew consent due to a schedule conflict. 

Eleven of 18 subjects experienced a total of 25 adverse events, none serious. 
Seven of these subjects experienced adverse events described as possibly, probably, 
or definitely related to the study medication. Overall, adverse events were more 
frequently reported in subjects receiving Talwin® Nx, consistent with expected 
adverse events related to pentazocine. All subjects recovered from all adverse events. 
No action (e.g., discontinuation) was taken with regard to the study drug. 



48 



PCT/US02/23126 

Following dosing with Talwin® Nx, 6 subjects reported adverse events, all 
described as probably or definitely related to the study medication, including 
dizziness (N=5), nausea (N=2), vomiting (N=l), and fatigue (N=l). Severe adverse 
events among subjects receiving Talwin® Nx including dizziness (N=l) and nausea 
(N=2). 

During the other three treatments, no subjects reported severe adverse events 
which were possibly, probably, or definitely related to study medication and no 
subjects reported dizziness or any severity. Also during the other three treatment 
groups, only two adverse events were considered possibly, probably, or definitely 
related to study drug: headache possibly related to oral naloxone in divided doses, and 
nausea possibly related to intravenous naloxone. No adverse events were observed 
during the naloxone challenge test among the 18 subjects randomized. 

The most commonly reported adverse events were dizziness and headache. 
Headache was reported by 5 subjects, none during the Talwin® Nx dosing period. 
For 1 of the subjects, headache occurred prior to randomization, for 3 subjects it 
occurred during only 1 treatment period, and for 1 subject it occurred during 2 
periods. It was considered possibly, probably, or definitely related to study drug in 
only 1 subject, after oral naloxone in divided doses, and the severity was mild. None 
of the other subjects reported the onset of headache on a dosing day after 
administration of study drug. 

Conclusions from the study * 

The absolute bioavailability of naloxone was <1% for all three oral treatments 
studied. Plasma naloxone concentrations were highly variable for all treatments. 
Mean naloxone peak exposure was 8 pg/ml, range 0-16.6 pg/ml, approximately 0.1% 
of that following i.v. administration of naloxone. The terminal half-life of naloxone 
was short, approximately Ih. 

Naloxone, HC1 given alone is well tolerated at total doses of 0.5 mg IV and up 
to 1.5 mg orally. 

EXAMPLE 9 

In Example 9, a single-dose, randomized, open-label, 2-period, 2-treatment 
crossover study in normal, healthy, adult, male and female subjects conducted to 
assess the bioequivalence of OxyContin® 40 mg and the oxycodone/naloxone 
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controlled-release dosage form (40 mg/0.85 mg) of Example 7 was performed. Up to 
96 subjects were to be enrolled in order to complete a minimum of 48 subjects who 
were evaluable for pharmacokinetics. Subjects satisfying the screening requirements 
were admitted to the study center on Day-1 and underwent a Narcan® (naloxone 
hydrochloride solution) challenge test on Day 1 . Subjects successfully completing the 
Narcan® challenge were randomly assigned to 1 of 2 crossover treatment sequences 
(reference to test or test to reference) with a 5-day washout period separating dosing 
in the 2 periods. Subjects were confined to the study facility continuously from Day - 
1 until Day 1 0. Subjects were dosed with one of the treatments at approximately 8:00 
AM on Days 2 and 7, per the randomization code. All doses were administered with 
8 ounces of water after an overnight fast (excluding water). Following dosing on 
Days 2 and 7, serial blood samples were collected over the interval from predose to 72 
hours postdose. Plasma concentrations of oxycodone and naloxone (as applicable) 
were determined, and pharmacokinetic metrics were calculated and analyzed. Safety 
measurements consisted of reports of adverse events, vital sign measurements, pulse 
.oximetry, clinical laboratory parameters, electrocordiograms (ECG), and physical 
examinations. For the purpose of statistical analyses, Period 1 was defined as the time 
from administration of the first dose (Day 2) to just prior to administration of the 
second dose (Day 7). Period 2 was defined as the time from administration of the 
second dose (Day 7) to the time of the 72-hour postdose blood collection on Day 10. 
Evaluable subjects (in terms of bioequivalence assessments) must have not had any 
incidence of emesis for at least 12 hours following each of the 2 study treatment. 

Pharmacokinetic metrics (mean ± SD) for oxycodone controlled-release with 
naloxone and OxyContin® are summarized in Table 13 below. For each 
pharmacokinetic metric determined and calculated, mean values were similar 
following test and reference treatments and arithmetic means (± SD) of all parameters 
were within approximately 1 0% of each other. 



Table 13 



Summary of Oxycodone Pharmacokinetic Metrics: PK Population 


Metric 


Arithmetic M 


ean±SD 






Test 




Reference 




N 


Oxycodone Controlled - 
Release with Naloxone 


N 


OxyContin® 


AUCt(ng»h/mL) 


66 


504.85 ±126.81 


67 


535.23 ± 143.39 
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AUC„(ng'h/mL) 


65 


5 10.03 ±127.74 


66 


542.47 ± 143.66 


Qnax (ng/mL) 


66 


44.79 ±10.67 


67 • 


43.61 ±11.71 


W(h) 


66 


3.49 ±1.47 


67 


3.98 ±2.36 


t*(h) 


65 


6.22± 3.07 


66 


6.47 ±2.99 



Subject 21 was dosed with oxycodone controlled-release with naloxone in both periods in error. 
Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 



Pharmacokinetic metrics (mean ± SD) for naloxone are summarized in Table 
14 below. 



Table 14 



Summary of Naloxone Pharmacokinetic Metrics: PK Population 


Metric 


Arithmetic Mean ± SD 




N 


Naloxone 
(N=66) 


AUC,(pg'h/mL) 


65 


2.95 ±11.163 . 


Cmax (pgfaiL) 


66 


2.13 ±4.466 


W(h) 


17 


3.35 ±3.694 


t*(h) 


2 


4.30 ±3.026 



Subject 2 1 was dosed with oxycodone controlled-release with naloxone in both periods in error. 
Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 



The bioequivalence of oxycodone controlled-release with naloxone (test) 
versus Oxycontin® (reference was assessed using bioequivalence criteria based on the 
LS (least squares) mean AUC and Cmax values for each treatment are listed in Table 
15 below. Confidence intervals (90%) around the ratios of exponentiated LS means 
for C m ax and AUC values are also presented in Table 15 below. 



Table 15 



Summary of Oxycodone AUCt, AUC«» and Cmax Means, Ratios, and Confidence 
Intervals by Treatment 




Test 


Reference 






Oxycodone 
controlled- 
release 
with naloxone 
(N=66) 


OxyContin® 
(N=67) 


Ratio 
(%) 


90% CI 


Pharmacokinetic Metric 










AUC t (ng-h/mL) 










N 


66 


67 






Geometric Mean 


489.27 


516.32 
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Exponentiated LS Mean 


489.03 


505.90 


96.66 


93.50, 99.94 


AUC„(ng»h/mL) i 










N 


65 


66 






Geometric Mean 


494.30 


523.69 






Exponentiated LS Mean 


495.45 


513.52 


96.48 


93.28, 99.80 


C m ax (ng/mL) 










N 


66 


67 






Geometric Mean 


43.61 


42.23 






Exponentiated LS Mean 


43.26 


41.64 


103.89 


100.13, 107.79 



Subject 21 was dosed with oxycodone controlled-release with naloxone in both periods in error. 
Metrics from Subject 21 are excluded from this analysis because the subject had emesis in both periods 
prior to 12 hours. 

Log-transformed parameters were used in calculating the ratio and 90% CI and then exponentiated 
back. The ratio and 90% CI were based on exponentiated LS means with effects for sequence, subject 
(sequence), period, and treatment in the ANOVA model. 

As can be seen from the table above, for AUC t , AUCop, and C max > the upper 

limit of the 90% confidence intervals of the ratios was less than 125% (100%, 100%, 

and 108% for AUC t , AUCco and Cmax, respectively), while the lower limit of the 90% 

confidence intervals of the ratios was above 80% (94%, 93%, and 100% for AUQ, 

AUCc* and C max , respectively). These results indicate that 40 mg oxycodone 

controlled-release with naloxone is bioequivalent to 40 mg OxyContin . 

Safety Analysis 

The safety parameters in this study were consistent with parameters utilized to 
assess safety in Phase 1 studies of opioids. Overall, oxycodone controlled-release 
with naloxone was well tolerated by healthy subjects. There were no deaths or 
serious adverse events reported. Two subjects were discontinued from the study 
because of adverse events. The most common adverse events were pruritus, nausea, 
dizziness, somnolence, and vomiting. All adverse events were mild to moderate in 
intensity. All adverse events, with the exception of an adverse event for one subject 
(whose increased cough was not considered related to study drug and continued after 
the end of the study), resolved by the completion of the study. All study drug-related 
adverse events were consistent with the known safety profile of oxycodone. Changes 
in clinical laboratory values were sporadic and considered to be unrelated to study 
medication. There were no clinically meaningful drug-related changes in physical 
examinations, vital signs, or electrocardiograms (ECGs). 

The overall incidence of adverse events (greater than 10%) is presented in 
Table 16 below. 
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Table 16 



Common Adverse Events (Incidence >10% for Any Treatment) by Body System and 
COSTART (Coding Symbols for Thesaurus of Reaction Terms) Term: Safety Population 





Test 


Reference 




Oxycodone 
controlled-release 
with naloxone 
(N — 93) 


OxyContin 
(M — y4) 


Body System/COSTART Term 


n (%) 


n (%) 


Total number (%) of subjects with adverse events 


O C /O 1 AOS \ 

85 (91.4%) 


or /OA AO/\ 

85 (90.4%) 


Body as a Whole 






Headache 


22 (23.7%) 


21 (22.3%) 


Cardiovascular System 






Vasodilatation 




i*+ \LH.y /oj 


Digestive System 






Nausea 


45 (48.4%) 


35 (37.2%) 


Vomiting 


31 (33.3%) 


29 (30.9%) 


Nervous System 






Dizziness 


34 (36.6%) 


43 (45.7%) 


Euphoria 


29 (31.2%) 


25 (26.6%) 


Somnolence 


39(41.9%) 


37 (39.4%) 


Skin and Appendages 






Pruritus 


49 (52.7%) 


47 (50.0%) 


Sweating 


10 (10.8%) 


8 (8.5%) 



Following each treatment, 85 subjects reported adverse events. The incidence 
of adverse events was similar between treatments (85 [91.4%] following oxycodone 
controlled-release with naloxone compared with 85 [90.4%] following OxyContin®). 
. There were 413 adverse events reported by 85 subjects following treatment with 
oxycodone controlled-release with naloxone (test) compared with 415 adverse events 
reported by 85 subjects following treatment with OxyContin® (reference). Pruritus, 
nausea, dizziness, somnolence, and vomiting were the most frequently reported 
adverse events following either treatment. These adverse events are consistent with 
the expected adverse event profile of the opioid analgesic class of drugs represented 
by oxycodone controlled-release with naloxone and OxyContin®. 

Other common adverse events reported following either treatment included 
euphoria, headache, vasodilatation, and sweating. There were a greater number of 
subjects reporting vasodilatation, following oxycodone controlled-release with 
naloxone treatment (23/93, 24.7%) compared with OxyContin® (14/94, 14.9%). After 
treatment with oxycodone controlled-release with naloxone and OxyContin®, 
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respectively, the following adverse events were reported with similar percentages: 
headache (23.7%, 22.3%), euphoria (31.2%, 26.6%), and sweating (10.8%, 8.5%). 

Overall, no notable differences between the incidence of any specific adverse 
events reported in Periods 1 and 2 were observed. 

Of the events considered at least possibly related to treatment, those reported 
with the highest incidence following treatment with oxycodone controlled-release 
with naloxone and OxyContin®, respectively, were: pruritus (52.7%, 50.0%); nausea 
(47.3%, 36.2%); dizziness (36.6%, 45.7%); somnolence (40.9%, 39.4%); vomiting 
(33.3%, 30.9%); euphoria (31.2%, 26.6%); vasodilation (23.7%, 14.9%), and 
headache (19.4% , 19.1%). 

Overall, no notable differences between the incidence of adverse events 
considered at least possibly related to treatment reported in Periods 1 and 2 were 
observed. 



following both treatments. 

Figures 5 and 6 display the mean observed plasma concentration-time curves 
for naloxone for all subjects evaluable for safety. 

Approximately two-thirds of subjects evaluated had plasma naloxone 
concentrations that were below the limit of quantitation (BLQ [5 pg/mL]) at the 
majority of time points. In general, mean plasma naloxone concentrations were low 
and highly variable. Mean naloxone concentrations over time were <1 pg/mL at all 
time points. However, there were individual subjects who had plasma levels as high 
as 26 pg/mL. 



The test treatment (oxycodone controlled-release 40 mg with naloxone 0.85 
mg tablet) is bioequivalent to the reference treatment (OxyContin® 40 mg tablet) for 
oxycodone. 

Mean oxycodone AUQ, AUC«> U, and \> h values were similar following 
test and reference treatments, with all values within approximately 10% of each other. 



Plasma Concentration-Time Curves 



Figure 4 displays the mean plasma concentrations of oxycodone over time 



Conclusions from the study 
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Mean plasma naloxone concentrations were generally low (<1 pg/mL) and 
highly variable, ranging from approximately 0 to 26 pg/mL in some subjects. 
Approximately two-thirds of subjects evaluated had plasma naloxone concentrations 
that were BLQ (5 pg/mL). There was no clinically significant difference in 
pharmacokinetic data between male and female patients. 

Oxycodone controlled-release 40 mg with naloxone 0.85 mg and OxyContin® 
40 mg exhibited a similar safety profile. Both were well tolerated by healthy male 
and female volunteers. 

Many other variations of the present invention will be apparent to those skilled 
in the art and are meant to be within the scope of the claims appended hereto. 
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What is claimed is: 

1 . A pharmaceutical composition comprising about 1 0 mg oxycodone 
hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

2. A pharmaceutical composition comprising about 20 mg oxycodone 
hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

3 . A pharmaceutical composition comprising about 40 mg oxycodone 
hydrochloride and 0.80 to 0.90 mg naloxone hydrochloride in a dosage form that 
provides sustained release of at least the oxycodone hydrochloride. 

4. The pharmaceutical composition of any of claims 1 -3, wherein said 
composition when tested in-vitro by the USP Apparatus I (Basket) method of U.S. 
Pharmacopeia XXIV (2000) at 100 rpm in 900 ml simulated.gastric fluid (SGF) at 
37°C provides a dissolution rate of said naloxone hydrochloride which is within ± 
30% relative to the dissolution rate of said oxycodone hydrochloride at 1 hour, 4 
hours and 12 hours. 

5. The pharmaceutical composition of any of claims 1 -3, wherein the 
dosage form provides effective pain relief for at least 12 hours after steady state oral 
administration to human patients. 

6 . The pharmaceutical composition of any of claims 1 -3 , wherein the 
oxycodone hydrochloride and the naloxone hydrochloride are substantially 
interdispersed in a matrix further comprising a sustained release excipient 

7. The pharmaceutical composition of claim 4, wherein said naloxone 
hydrochloride has an in-vitro dissolution rate which is within ± 20% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 
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8. The pharmaceutical composition of claim 4, wherein said naloxone 
hydrochloride has an in- vitro dissolution rate which is within ± 10% relative to the 
dissolution rate of said oxycodone hydrochloride at at 1 hour, 4 hours and 12 hours. 

9. The pharmaceutical composition of any of claims 1-3, wherein the in- 
vito dissolution rate of the oxycodone hydrochloride and naloxone hydrochloride is 
from about 20 to about 60 % (by weight) oxycodone hydrochloride and from about 20 
to about 60 % (by weight) naloxone hydrochloride released at 1 hour; from about 30 
to about 75 % (by weight) oxycodone hydrochloride and from about 30 % to about 75 
% (by weight) naloxone hydrochloride released at 2 hours; from about 40 to about 90 
% (by weight) oxycodone hydrochloride and from about 40 to about 90 % (by weight) 
naloxone hydrochloride released at 4 hours; greater than about 60 % (by weight) 
oxycodone hydrochloride and greater than about 60 % (by. weight) naloxone 
hydrochloride released at 8 hours; and greater than about 70 % (by weight) 
oxycodone hydrochloride and greater than about 70% (by weight) naloxone 
hydrochloride released at 12 hours. 

10: The pharmaceutical composition of any of claims 1-3, wherein the in- 
vitro dissolution rate of the oxycodone hydrochloride and naloxone hydrochloride is 
from about 30 to 60 % (by weight) oxycodone hydrochloride and from about 30 to 
about 60 % (by weight) naloxone hydrochloride released at 1 hour; from about 40 to 
about 70 % (by weight) oxycodone hydrochloride and from about 40 % to about 70 % 
(by weight) naloxone hydrochloride released at 2 hours; from about 55 to about 90 % 
(by weight) oxycodone hydrochloride and from about 55 to about 90 % (by weight) 
naloxone hydrochloride released at 4 hours; greater than about 70 % (by weight) 
oxycodone hydrochloride and greater than about 70 % (by weight) naloxone 
hydrochloride released at 8 hours; and greater than about 80 % (by weight) 
oxycodone hydrochloride and greater than about 80% (by weight) naloxone 
hydrochloride released at 12 hours. 

11. A pharmaceutical composition comprising about 10 mg to about 40 mg 
oxycodone or a pharmaceuticaUy acceptable salt thereof and 0.65 to 0.90 mg 
naloxone or a pharmaceuticaUy acceptable salt thereof in a dosage form, wherein said 
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composition when tested in-vitro by the USP Apparatus I (Basket) method of U.S. 
Pharmacopeia XXIV (2000) at 100 ipm in 900 ml simulated gastric fluid (SGF) at 
37°C provides a dissolution rate of said naloxone or pharmaceutical^ acceptable salt 
thereof which is within ± 20% relative to the dissolution rate of said oxycodone or 
pharmaceutical^ acceptable salt thereof at 1 hour, 4 hours and 12 hours. 

■ 

12. The pharmaceutical composition of any of claims 1-3, which provides 
a mean AUG of plasma oxycodone within 80% to 125%-of the mean AUG of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

13. The pharmaceutical composition of any of claims 1-3 which provides a 
mean AUC of plasma oxycodone within 90% to 110% of the mean AUC of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

14. The pharmaceutical composition of any of claims 1-3, which provides 
a mean AUC of plasma oxycodone within 95% to 105% of the mean AUC of plasma 
oxycodone provided by an oxycodone base equivalent amount of OxyContin® 
(oxycodone hydrochloride controlled release) upon single dose administration to a 
population of human subjects. 

15. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 50% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects. 

16. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 65% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
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(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects). 

17. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone which is at least 80% less than the mean Cmax of 
plasma naloxone provided by a naloxone base equivalent amount of Talwin® Nx 
(pentazocine and naloxone hydrochlorides) upon single dose administration to a 
population of human subjects. 

18. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 180 pg/ml upon single dose 
administration to a population of human subjects. 

19. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 150 pg/ml upon single dose 
administration to a population of human subjects. 

20. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 100 pg/ml upon single dose 
administration to a population of human subjects. 

21. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 50 pg/ml upon single dose 
administration to a population of human subjects. 

22. The pharmaceutical composition of any of claims 1-3, which provides 
a mean Cmax of plasma naloxone of less than 10 pg/ml upon single dose 
administration to a population of human subjects. 

23 . The pharmaceutical composition of any of claims 1 -3, which provides 
a mean Cmax of plasma naloxone of less than 5 pg/ml upon single dose 
administration to a population of human subjects. 

24. A pharmaceutical composition comprising about 10 mg to about 40 mg 
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oxycodone or a pharmaceutically acceptable salt thereof in sustained release form and 
an amount of naloxone or a pharmaceutically acceptable salt thereof to provide a 
mean Cmax of plasma naloxone of less than 5 pg/ml upon single dose administration 
to a population of human subjects. 

25. A pharmaceutical composition comprising oxycodone or a 
pharmaceutically acceptable salt thereof in an amount that is the oxycodone base 
equivalent of about 10-40 mg oxycodone hydrochloride and naloxone or a 
pharmaceutically acceptable salt thereof in an amount that is the equivalent of 0.65 to 
0.75 mg naloxone base in a dosage form that provides sustained release of at least the 
oxycodone or pharmaceutically acceptable salt thereof. 

26. The pharmaceutical composition of claim 1 or 25 comprising 10 mg 
oxycodone hydrochloride. 

27. The pharmaceutical composition of claim 2 or 25 comprising 20 mg 
oxycodone hydrochloride. 

28. The pharmaceutical composition of claim 3 or 25 comprising 40 mg 
oxycodone hydrochloride. 

29. A method of treating pain in a human patient comprising orally 
administering a pharmaceutical composition comprising about 10 mg to about 40 mg 
oxycodone or a pharmaceutically acceptable salt thereof and 0.65 to 0.90 mg 
naloxone or a pharmaceutically acceptable salt thereof to a patient in pain, said 
composition providing a sustained release of at least the oxycodone or 
pharmaceutically acceptable salt thereof. 

30. The method of claim 29, further comprising orally administering said 
composition every 12 hours at least until steady state is achieved. 

31. A method of preparing a sustained release dosage form comprising 
incorporating 0.65 to 0.90 mg naloxone or a pharmaceutically acceptable salt thereof 

c into a pharmaceutical composition comprising about 10 to about 40 mg oxycodone or , 
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pharmaceutically acceptable salt thereof, said composition providing a sustained 
release of at least the oxycodone or pharmaceutically acceptable salt thereof. 

32. A method of reducing the parenteral abuse of an oxycodone sustained 
release product comprising incorporating 0.65 to 0.90 mg naloxone or a 
pharmaceutically acceptable salt thereof into an oxycodone sustained release product 
comprising about 10 to about 40 mg oxycodone or pharmaceutically acceptable salt 
thereof. 

33. The use of naloxone or a pharmaceutically acceptable salt thereof in 
the preparation of a medicament to reduce the parenteral abuse of an oxycodone 
sustained release product, said medicament comprising 0.65 to 0.90 mg naloxone or a 
pharmaceutically acceptable salt thereof. 

34. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

35. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 20 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 40 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride. 

36. A method of treating pain comprising administering a pharmaceutical 
composition comprising about 10 mg oxycodone hydrochloride and 0.65 to 0.90 mg 
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naloxone or pharmaceutically acceptable salt thereof in a dosage form that provides 
sustained release of at least the oxycodone hydrochloride and thereafter increasing the 
dosage by administering a pharmaceutical composition comprising about 20 mg 
oxycodone hydrochloride and 0.65 to 0.90 mg naloxone or pharmaceutically 
acceptable salt thereof in a dosage form that provides sustained release of at least the 
oxycodone hydrochloride and thereafter increasing the dosage by administering a 
pharmaceutical composition comprising about 40 mg oxycodone hydrochloride and 
0.65 to 0.90 mg naloxone or pharmaceutically acceptable salt thereof in a dosage form 
that provides sustained release of at least the oxycodone hydrochloride. 

37. A kit for the treatment of pain comprising: a container comprising at 
least one formulation comprising about 10 to about 40 mg oxycodone or a 
pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 
acceptable salt thereof; said kit further comprising indicia indicating the use of said 
formulation. 

38. The kit of claim 37, wherein said formulation comprises from 0.65 to 
0.9 mg naloxone or a pharmaceutically acceptable salt thereof. 

39. The kit of claim 37, wherein said indicia indicates that said use is to 
reduce the parenteral abuse of said formulation. 

40. The pharmaceutical formulation of claim 9 wherein said composition 
when tested in-vitro by the USP Apparatus I (Basket) method of U.S. Pharmacopeia 
XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 37°C provides a 
dissolution rate of said naloxone hydrochloride which is within ± 30% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 

41. The pharmaceutical formulation of claim 10 wherein said composition 
when tested in-vitro by the USP Apparatus I (Basket) method of U.S. Pharmacopeia 
XXIV (2000) at 100 rpm in 900 ml simulated gastric fluid (SGF) at 37°C provides a 
dissolution rate of said naloxone hydrochloride which is within ± 30% relative to the 
dissolution rate of said oxycodone hydrochloride at 1 hour, 4 hours and 12 hours. 
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